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F the demands on your boiler plant sud- 
denly increase, will it show signs of get- 
ting weary? If so, now is the time to consider 
how to get maximum power from the steam 
you generate. With G-E mechanical-drive 
turbines you can: 











Have You Considered 


Turbines for: 
Boiler-feed pumps 
Condensate pumps 
Forced-draft fans 


Fuel-oil-circulating pumps 


Get ‘bdoste rs 


Gai extractors 
Induced-draft fans 
Pumping stations 
Tar pumps 


Water-circulating pumps 








1. Provide low-pressure steam where only high- 
pressure is available. 


2. Utilize steam which is now being wasted. 
3. Improve the over-all heat-balance condition 
in your plant. 
—and at the same time drive pumps, com- 
pressors, fans, pulverizers, or extractors. 


Whatever the need, if a mechanical-drive tur- 
. bine can be used, there 
is a G-E turbine which 
will fit, whether it is 
for continuous or 
stand-by service, and 
whether it is installed 
indoors or out. 








Let us send you further 
information. Just write 
General Electric, Sche- 
nectady, N. Y. 
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Costs go down ..« while Quality 
with lower goes up... 
distillation also yield 

temperatures and profits 


ACUUM 
tyr CRATION 


H | G HH It has been generally established that vacuum units lower 
costs and improve products. The distillation of oil can 

VACUUM be carried out at an appreciably lower temperature under 
’ vacuum than under atmospheric pressure. Undesirable 

cracking is prevented or reduced. Heavy lubricating oils 

of high flash and better colors can be obtained. Cuts 

which, under atmospheric distillation, might have to be 

thrown to gas oils because of poor color, can be utilized 

with greater profit in the burning oil fractions. Smaller 

fuel bottoms mean greater yields of cracking stocks. The 

lower distillation temperatures prolong equipment life. 


Elliott engineers through pioneering development of 
steam jet ejectors and long experience in the refining 
industry know how to use the best possible arrangement 
of vacuum producing equipment for a given installation. 
You get the benefit of this knowledge and experience by 
calling upon Elliott to help you with your installation 
problem. 


PLT OTT 
EJECTOR ELLIOTT COMPANY 


which is made in a complete PITTSBURGH, PA 
range of sizes from small single- . ¢ 


stage units to large booster Heat Transfer Department JEANNETTE, PA. fo 


nor. bat oan s District Offices in Principal Cities 


ejector can be made to fit your 
requirements, 


PIONEERS IN THE DESIGN, CONSTRUCTION 
AND APPLICATION OF STEAM JET EJECTORS G-292 
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kacts Must Supplant Hope 


F in 1933 some honest answers can be given to the 

questions that vex industry, the year will be of 
service. It is almost hopeful to find few men looking 
upon the New Year as possessed of miraculous power. 
It seems accepted that a mere date on a calendar holds 
no charm. In that there is an indication that men no 
longer expect assistance from mysterious sources. Prob- 
lems must be solved by understanding them and then 
applying proper remedies. 

It has been the custom in recent years to strive for a 
solution of the ills that beset oil by the assured-profit 
route. The producer wants to know that he will have 
profit when he offers a barrel of oil and he wants that 
assurance despite the number of barrels he offers. It 
would be well if men could have profit regardless of 
how much oil or how many white rats they take to 
market. 

Unfortunately such assurance proves to be no assur- 
ance. Oil with an assured profit tag at the well takes 
its toll at the refinery and at the service station. Too 
many barrels of oil are not going to have assured profit 
for the simple reason that the public fixes the price 
and the profit of all commodities that are plentiful and 
the public has not heard of assured profit and would 
only laugh if it did hear. 

The honest answer in this instance is to let the price 
at the service station determine prices back toward the 
well. It is an old rule and one that will bring results. 
There is nothing attractive in its workings but it will 
bring results that have lasting qualities. 

There is need for an honest answer to the proposition 
that petroleum stands apart from industry as a whole. 
Chat false assumption has been responsible for the talk 
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and the efforts to the effect that oil could move counter 
to the curve of industry. 

So long as an industry has an excess of its wares, it 
must march in step with all business. There was too 
much oil in sight before stock market quotations rang 
the first bell of depression more than three years back. 
Since then more oil has been added and the surplus is 
enough to cause worry even under normal consumption. 

This year or some other year oil must be put in its 
proper place, as one of the industrial soldiers, whose 
march is with the tide of world economics and the con- 
trol of economics in the hands of forces not seen and 
not understood. 

A sympathetic heart beats in a period of stress. There 
is something admirable in the attitude men of business 
hold toward each other. In oil it is accepted that the 
industry as now constituted as to men and corporations 
must be preserved. 

It is not easy to take a position contrary to that atti- 
tude but the proposition needs an .honest if not a 
sympathetic answer. The truth is that the petroleum 
industry has too much of most every facility it uses. 
Before it can muster strength for permanent recovery 
this excess of facilities must be unloaded. 

Fortunately excessive refining capacity can be un- 
loaded easily. Heat and obsolescence attend to that 
task. But there are too many service stations and 
doubtless too many concerns striving to sell gasoline. 
There must be a reduction. It must apply from the 
service station back to the raw material. 

The petroleum industry seems to have too much of 
everything—except sound appreciation of its problems 
and determination to solve them by drastic remedy 
rather than soft palliative. 











Influence of Temperature in 


Reforming Naphthas 


; Pang, 


HE general trend in the manufacture of new auto- 

motive vehicles, especially those with high compres- 
sion motors capable of attaining sustained high speeds, 
has been to design them to operate especially on high 
octane number motor fuel. This has brought about a 
situation which has compelled the manufacturers of 
motor fuels to make a produce that will be acceptable 
to the owners of these automobiles and give satisfactory 
results and performance ; ease of starting, acceleration 
and sustained high speeds without the old time “ping” 
in the cylinders at the time of ignition. 

Under the oid method of manufacture, any gasoline 
apparently was acceptable, but the problem now is to 
prepare a motor fuel and market it without taking the 
price in the low octane bracket. Even with the modern 
demands made upon the manufacturer of motor fuels, 
the equipment and units installed previous to this de- 
mand were, often not fitted to process crude petroleum 
in the preparation of high octane number products. 
Consequently, large quantities of this low grade fuel is 
being sold at a competitive price, as “third grade,” with 
a knock rating usually below the lower octane bracket. 

Cracking of the gas oil cuts and the residuum of 
distillation or reduced crude has improved the situation. 
but not to a sufficient extent that all of the straight-run 
product of the refineries could be utilized by blending 
with cracked product to make a high anti-knock gaso- 
line. Blending with well stabilized natural gasoline has 
assisted materially, but there is still a large amount of 
straight-run product, with a low octane number, in 
storage. 


A number of the manufacturers of motor fuels have 
revamped their old plants or installed new equipment 
and units through the operation of which a high octane 
number gasoline can be manufactured. When Garber 
Refinery, Incorporated, at Garber, Oklahoma, com- 
pleted a building and revamping campaign last April, 
wherein many changes were incorporated in the general 
layout of the plant, one of them was the installation of 
a cracking unit with a bank of tubes inserted in the 
furnace with the intention of reforming naphthas into 
a gasoline which would carry a high anti-knock char- 
acteristic. 

Reducing the crude in the first process is carried out 
in a battery of shell stills, with the residuum run 
through a pipe still before the reduced crude is charged 


ALBRIGHT 


to the cracking un:t. The first three of the shells are 
utilized to remove a cut of 300 end point gasoline. These 
shells are operated continuously, and as the crude passes 
to the second three shells, a cut of 300 initial, 475/500 
end point naphtha with a gravity of 47/50 A.P.I. is re- 
moved from the crude. This is the product of crude 
distillation that is utilized mainly for reforming and 
constitutes the “cold” charge to the reforming tubes. 

Residuum from the skimming battery pipe still, con- 
sisting of reduced bottoms from the original crude 
charge, and the gas oil from the skimming operation are 
used as the charging stock to the cracking unit. These 
are charged in the conventional manner, producing three 
products: fuel oil from the bottom of the evaporator ; 
pressure distillate from the overhead stream on the 
bubble tower; and a heavy naphtha from the side 
stream, taken near the center of the bubble tower. This 
heavy product taken as a side cut from the bubble tower 
constitutes the “hot’’ charge to the reforming coil. The 
hot and cold charge are blended in a common charging 
line, but each product is handled by separate pumps. 
Cold naphtha is picked up from the rundown storage at 
the skimming plant by one pump, and the hot naphtha 
from the bubble tower is picked up by another, taking 
suction on the naphtha receiving drum. The discharge 
lines from both pumps converge in a common line lead- 
ing the mixed charge of hot and cold naphthas to a 
closed coil inserted in the upper section of the 
evaporator. 

Leaving this preheating coil, the charge is led through 
a continuation of the charging line and introduced to 
the reforming tubes. These are placed in the upper sec- 
tion of the wall-bank of the combination cracking and 
reforming furnace. Furnace temperatures run on an 
average 1300°F., bringing the charge of combined hot 
and cold naphtha to an average temperature of 1010° F. 
on the outlet of the reforming tube bank. Charging 
pressures are carried at 395 pounds, with a process drop 
of 25/30 pounds. The transfer line leads from the bank 
of reforming tubes to the evaporator, where the pres- 
sures are dropped to 45/50 pounds as the charge is 
admitted. 

Both the product of cracking and that of reforming 
enter the common evaporator where the volatile frac- 
tions rise through the column, the base of which is main- 
tained at 775/800°F. Passing ‘through the overhead 
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line, the vapors pass through a Leach exchanger which 
transfers heat with the gas oil charge to the cracking 
still tubes. From the outlet of the exchanger the vapors 
enter the base of the bubble tower which is carried at 
an average of 630°F. The top of the bubble tower is 
“trimmed” to maintain an operating temperature of 
385/390°F., to produce a pressure distillate which is 
later debutanized to a 3% to four-pound product. This 
pressure distillate is a combination of the cracking and 
reforming operation and has the following char- 


acteristics : 


RSEOMIEN, PhcR Gh Goss Geta Selec em ee pe am cee ined 52.6 
Vapor presstire; pounds 0. 6.650 hie caw 314/4 
Rvishicsl WeeseeOahee GHONIRE oo aie Sinn c Saepiece me 112 
Eee CM oS eer een eae oon 172 
Be. Oe RS a5 a a a te es We a 192 
ee ee a Ne ep eae 238 
eg 2s ON eee bites) ape eee ere mer gas oe ee. 264 
ee er ee os ee or SRS el anaes 296 
RB RO I ai, Se ang ai Me Fates ge ae Ee 316 
ae aOR CeO oe awa ga aleehe So 342 
ee NE ek, Wave ta camaro eae oteeeee 364 
ee PONG i oe koe er eae 384 
ee ME faces Oe Deicke va ea Sona len wee 402 
ee Ses a Gur ee ao ecko tos calesetes 414 
Omit: POS CBOE ous. 6.6 caw <ihie wegen oe 98 
Messee. ree NOE oie So oak aes Saree ees 1 
DOGS. Dt LONE ic ccc os Banke eE 1 


After the pressure distillate has been passed through 
the debutanizer, it is acid treated in a continuous closed 
system with horizontal settling and separator drums. 
Three fourths of a pound of 66 Be acid is used per 
barrel of pressure distillate after which it is caustic 
washed. After treatment in this system, the pressure 
distillate is immediately rerun through a converted 
Jenkins cracking unit remodeled to process pressure dis- 
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View of Winkler-Koch cracking and reforming unit at Garber Refineries, Inc., Garber, Oklahoma 


tillate. The characteristics of the rerun pressure dis- 
tillate are as follows: 


Gravity; APT. occ es satin ee 56.0 
Cole eo La a Eee eae eee 30 
Vapor Pressure, pounds (Reid) ......... 70 
Octane: .Nueiter.:. 30 25 Fee cas aa Pe aees 70 
Initial ‘boititig polit 00 Case aceon ae 102 
10 Pee: Cente eka Kees Aes be A aa 158 
20° Per: Cet 56 SS a eo eae 200 
SO Per Cet ee OSE eee 220 
AD Per Cent oso ies a a ae 248 
SO Per Cent 3 as se ewe 266 
60 Per eae. 257 ee aa ee 300 
AO Per Cent. ee oh as hae ee ee ee 318 
Se er Ce Se ois Sa cs eee eee eee 336 
06: Per Gene 52s ba es ae eee 364 
05 Pet Cents 3.3 See ee ea ae 380 
End: Point: isc kode boa peo ae ee 394 
Retovety er Cent 0 asencca soso ea eiees 98 
Residue; Per: Cent anos ce cate ae ee ke 1 
Lom: Pet Gents: 252 cahu sages ace ieee 1 


Naturally, when a new system is installed, many tests 
are run to determine the best possible operating condi- 
tions, temperatures, pressures, rates of feed, etc. Two 
particular tests have been run on the process which 
effects the reforming of naphtha, both of which cov- 
ered a period of 13 days each. One of these tests was 
conducted in such a manner that the furnace tempera- 
tures were maintained constant, as was the rate of feed 
of hot and cold blended naphtha. The pressures on the 
outlet of the reforming bank -were fluctuated over a 
comparatively narrow range, purposely to determine if 
that factor was more responsible than any other for 
the results obtained. 

The temperatures maintained on the reforming tube 
outlet ran as near 1010°F. as possible, with the furnace 
temperature remaining approximately constant at 1300° 


Octane Number Plotted Against Varying Reforming Coil 
Temperatures, With Pressure Remaining Constant 


(Naphtha Charge About Constant) 
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F. The hot and cold combined charge of naphtha re- 
mained fixed at 625 barrels per day, with the pressures 
changing downward from day to day, beginning at 390 
pounds, gauge, on the first day. The fourth day, the 
pressures were down to 380 pounds where it remained 
practically constant until the seventh day. 

The octane number of the reformed naphtha, samples 
of which were removed from a sample drum connected 
with the transfer line before it entered the evaporator, 
ran on the first day at 71.6. This sample run in the 
laboratory to a 400 e.p. product, tested on the new 
C.F.R. machine, showed at the end of the fourth day, 
with the reduced pressure on the tube bank outlet, to 
have an octane rating of minus 71. At the end of the 
eighth day, pressures having been dropped to 375 
pounds, reforming coil inlet, the octane number of the 
laboratory sample showed 69.5. Pressures were gradual- 
ly picked up to the end of the thirteenth day they had 
reached about 378 pounds, with the octane number of 
the sample drawn of at that time moving back to 70. 

On the other test, 13 days were also consumed with 
the idea of checking results against fluctuating tempera- 
tures. Beginning at 1010°F., with the feed held con- 
sistently at 625 barrels per day, hot and cold feed com- 
bined, pressures remaining constant at 380 pounds gauge 
on the inlet of the reforming bank. At the end of the 
third day the temperatures were reduced slightly, com- 
ing down to about 1008°F. No noticeable drop in 
octane number was checked; the value remaining at 
minus 72. However, at the end of the fifth day with 
temperatures dropped to 1002°F., the octane number 
of the laboratory sample cut to a 400 end point product 
showed that a drop was encountered. The knock ma- 
chine test indicated a two point decrease, having fallen 


to 69.8. At the end of the seventh day, the tempera- 
ture had been allowed to drop to the minimum, showing 
998°F. A sample taken from the drum on that day 
showed an octane number of 69. Temperatures were 
raised over the latter part of the test until at the end of 
the thirteenth day it has risen to 1005°F. octane number 
of the samples taken over this part showed a marked in- 
crease also, following closely the curve of temperature 
rise, with a sample showing minus 71 at the end of the 
test. 

Many other factors were found to have a direct bear- 
ing on the production of high octane number gasoline 
from the reforming operation. The ratio of hot to cold 
feed, characteristics of the feed stock and the multitude 
of things which may happen in a refinery; all have a 
direct bearing on the product obtained. If the reflux 
or dry trim on the naphtha still bubble towers vary ever 
so slightly the characteristics of the naphtha will vary 
also, and when charged to the reforming coils, the 
results may vary. Conditions have been found in this 
plant to be fairly uniform, producing a pressure dis- 
tillate, combination of reforming and cracking having 
an octane number of 70. 

This pressure distillate is used in blending with 
straight-run product having a boiling range from 90 
initial to 300 end point with an octane number of 61, to 
form a motor fuel which is either sold for standard 
grade or blended with Ethyl fluid. 

We are indebted to H. L. Welton, vice president and 
general manager and to C. J. Gosselin, chief chemist, 
Garber Refineries, Inc., for their helpfulness and co- 
operation in the preparation of this article, and for 
permission to publish the results of their experimental 


runs. 
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S-N ‘Tri-Process for Dewaxing 


Lubricating Oils 





DR. NILS OLOF BACKLUND 


Before the Meeting at the Royal Society of Arts, December 13, 1932, London, England 





T the Congress of Po- 
lish Petroleum Tech- 
nologists in December, 1930, 
the new De Laval S-N meth- 
od of dewaxing was for the 
first time brought to public 
knowledge. The figures and 
information given at that 
occasion were mainly based 
on tests with Polish oils 
from Schodnica and Uryez. 
These tests proved that 
automobile and cylinder oils 
with pour point below 0° C. 


Institution. 





HIS article dealing with the new 
trichlorethylene process for dewax- 
ing lubricating oil is an abridgement 


of the paper, “The New De Laval S-N 
Methods of Dewaxing and Acid Refin- 


ing Mineral Oils”, from the Institution 
of Petroleum Technologists, by Dr. Nils 
Olof Backlund. The paper was read 
before the December 13, 1932, meet- 


ing at the Royal Society of Arts and is 
published in full in the Journal of the 


Seeing that the latest dis- 
tillation processes, for direct 
production of highly viscous 
oils (distillates or residues), 
were at that time rapidly 
gaining ground, the dewax- 
ing tests were adapted to 
this progress of distillation 
technics, and were thus ex- 
tended also to Pipe-Still 
distillates. The results ob- 
tained rendered it possible 
to introduce on the market 
the new large De Laval S-N 








could be produced without 

difficulty from the crudes in question. The tests 
were only carried out on a small scale, however, 
viz., with up to 150 gallons of mixture, i.e., at favor- 
able mixing proportions about 90 gallons of oil. The 
hourly capacity of the test centrifuge was up to 55 
gallons of mixture, corresponding to about 33 gal- 
lons of oil. 

This test plant was too small to permit reliable con- 
clusions to be drawn with regard to commercial scale 
operation, and for this reason a larger centrifugal 
separator was built, having an hourly capacity of up 


: to 265 gallons of mixture (“capacity” means here the 


quantity that can be satisfactorily treated per hour). 

The chilling and crystallizing equipment available 
was so small, however, that the large separator 
could be continuously run for only 30-45 minutes. 
Moreover, the temperature of the mixture could only 
occasionally be brought below — 11° F.; on an aver- 
age the tests were carried out at a separating temper- 
ature of —4 to —7° F. Nevertheless, the tests per- 
mitted the performance of the two sizes of separators 
to be compared and indicated the principles on which 
the results obtained with the small separator could 
be applied on the results to be expected with the 
large one. 

With regard to the above-mentioned oils it should 
be observed that the highly viscous lubricating oils 
(automobile and cylinder oils) produced from these 
crudes could not be dewaxed in the plants existing 
in Poland. Due to this fact the rich oil fields produc- 
ing these crudes were at that time only compara- 
tively little exploited. 
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dewaxing separator, intend- 
ed for commercial scale plants. 

When looking for suitable solvents only such sol- 
vents, which are heavier than the heaviest wax were 
considered. The chlorinated hydrocarbons, carbon 
tetrachloride, etc., seemed to be particularly suitable 
in view of their non-inflammability. Also the high 
specific gravity and low boiling point of these sol- 
vents rendered them very suitable for the purpose 
in question. 

The fact that by using a heavy solvent the wax is 
obtained, at the centrifugal separation, as the specific 
lighter component and will thus have to be dis- 
charged from the central part of the centrifugal bowl 
was also considered as a great advantage, since it is 
much easier to effect a continuous discharge of the 
solid wax in that way. 

Another advantage of using a specific heavy sol- 
vent is the possibility of having a protecting layer of 
water floating on the top of the solvent in the stor- 
age tanks, thus greatly reducing the losses of solvent 
due to evaporation. 

Of the solvents in question trichlorethylene (“tri”) 
has proved particularly advantageous due to its low 
specific heat and latent heat of vaporization heat. The 
physical properties of tri are as follows.— 








Specific Boiling Specific heat Latent heat 
Solvent gravity point B.Th.U./lbs. B.Th.U./lbs. 
Trichlorethylene 1.47 188° F. 0.23 102 








Since tri contains chemically bound chlorine, there is 
a theoretical possibility of formation of hydrochloric 
. . . ads . . . §& 
acid, which rendered certain preliminary investigations 





necessary. A liberation of chlorine takes place under 
the influence of light and at increased temperature, but 
this temperature is not attained when distilling off the 
tri from the oil and wax. 

By continuously redistilling a certain quantity of tri 
for months and months with steam of 224-226° F. any 
liberation of chlorine or formation of hydrochloric acid 
could not be effected. Manufacturers of tri (e.g., dr. 
Alexander Wacker in Munich) confirm this fact, and 
users of tri, e.g., in U.S.A., have had the same experi- 
ence (compare also /nd. Eng. Chem., 1932, 24, 1164- 
1168). 

The proportions of oil and tri vary between 65-45 
parts of oil to 35-55 parts of tri by volume. The average 
proportions, however, of oil: tri are 55-50 and 45-50 by 
volume. Increasing paraffin content of the oil requires 
a greater increase of the quantity of tri than does in- 
creasing viscosity of the oil. 

These figures show that at the dewaxing of a certain 
quantity of oil the volume of the mixture of oil and 
solvent is always much smaller than with the benzine 
method. The latter requires a dilution of 35-20 parts of 
oil, 65-80 parts of benzine, by volume. 

The experience made with regard to the rate and de- 
gree of cooling of the oil-tri mixture is of the utmost 
interest and importance. 

After a few tests it was established that an appropri- 
ate size of the precipitated wax-crystals was obtained 
at comparatively rapid cooling, viz., in only 12-18 hours. 


Just as the paraffin content determines the suitable 
quantity of solvent, it determines also the suitable rate 
of cooling, viz., the more paraffin, the more slowly has 
the cooling to be carried out. More than 18 hours cool- 


ing is, however, never required. Most oils which have 
been tested need only 12 hours, some of them 15, and 
only very few 18 hours cooling. 

The rate of cooling should not be constant all the 
time. It has been found that it is advantageous to carry 
out the cooling down to 32° F. at a slower rate than 
the subsequent cooling down tothe desired tempera- 
ture. During numerous dewaxing tests in U.S.A. the 
mixture was generally cooled at a rate of 9° F. per hour 
down to 32° F., and at a rate of 14° F. per hour from 
32° F. down to about —22° F. 

It is difficult to give any general rules with regard to 
the degree of cooling. As is the case with the pro- 
portions of tri and oil, the cooling temperature has to 
be adapted to each particular oil, since the difference 
between the lowest cooling temperature and the pour 
point of the dewaxed oil varies considerably with differ- 
ent oils, yiz., from 0 to 40° F. according to test results 
hitherto obtained. 

It has further been found that the cloud point of 
most oils dewaxed on the tri-method is very close to the 
pour point, and that in most cases the difference is not 
more than 2-3° F. 


The smaller quantity of solvent to be added, the con- 


siderably shorter period of cooling and, in many cases, 
the possibility to work at higher temperatures are ad- 
vantages of great importance when comparing the De 
Laval S-N tri-method with the benzine method from an 
economical point of view. 

It has been found that the capacity and power con- 
sumption of the refrigerating plant required is only 
about one third to one half with the tri-method as com- 
pared with the benzine method, and the first cost and 
operating cost are thus correspondingly lower. 

As far as hitherto could -be ascertained, the new 
process is rather insensible to possible variations in the 
conditions at the distilling and fractionating of the 
paraffinous crude oil, whereas with the benzine method 
the presence of only small quantities of pyro-paraffin 
(macrocrystalline) is sufficient to render a continuous 
discharge of the separated wax from the centrifuge im- 
possible. 

Tests were extended to such oils which could not be 
satisfactorily dewaxed in filter presses or with the ben- 
zine method. The results obtained with a cylinder oil 
distillate from Columbian crude are particularly inter- 
esting. This oil (100 secs. R. at 212° F., pour point 
32° F.) should be dewaxed to 21° F. pour point. The 
tests were carried out in a large American Research 
Institute, in which extensive experiments with the 
benzine method had already been made. With this 
method the low paraffin content of the oil in question 
proved to be of considerable disadvantage from a tech- 
nical and economical point of view. (Whether also oils 
of other origin offer the same difficulties cannot yet be 
stated. ) 

It was necessary, with the benzine method, to work 
at the usual high dilution and low cooling, but neverthe- 
less the yield of dewaxed oil showed a very unfavorable 
relation to the original content of paraffin. This latter 
drawback could, however, be eliminated to a certain 
extent by adding some petrolatum to the oil prior to dis- 
solving it in benzine. In this way an oil with pour point 
21° F. could be obtained after cooling down to —30° F., 
the yield of oil being 96 per cent. 

With:due consideration to these results the oil in 
question was dewaxed on the De Laval S-N tri-method 
at a dilution of oil: tri==50:50 (by volume) and a 
temperature of —25° F. At a yield of 95 to 95.5 per 
cent, an oil with pour point of 1 to 3° F. was obtained, 
and at a yield of 96.5-97.3 per cent the pour point was 
about 7° F. Further tests at the same dilution gave the 
following results: 

at —6° F. 97-97.8% yield pour point 10° F. 

at O°F. 98% yield pour point 12 to 14° F. 
At the following tests the dilution was reduced to 55 per 
cent oil: 45 per cent tri. The results were then: 

at —6° F. 98% yield pour point about 18° F. 

at O°F. 98.2% yield pour point about 19° F. 

The De Laval S-N tri-method thus enabled the sep- 
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arating temperature to be raised from —30° F. to 0° F., 
and the yield of dewaxed oil to be increased from 96 
to 98%. The quantity of oil dewaxed per separator in 
24 hours was 110 to 116 barrels, with the tri-method 
against only 38 to 40 barrels with the benzine method. 

The dewaxed oil was bleached to a light yellow color 
(about Robinson 5) by means of percolation through 
Fuller’s earth. This treatment had no influence on the 
pour point of the oil which remained at the above-men- 
tioned low figure. 

It was also observed that the cloud point of the oils 
in question was only about 1-2° F. above the pour point. 
When dewaxed on the benzine method the oils had a 
cloud point about 9 to 15° F. above the pour point. 

Comparative tests were also carried out with a cylin- 
der oil distillate, 110 secs. R. at 212° F., pour point 
95° F. Part of the oil had been treated with sulphuric 
acid and Fuller’s earth, and another part with sulphuric 
acid only. 

The tests gave very interesting results. Due to the 
high paraffin content (about 12 per cent) the tests had 
to be carried out at a higher degree of dilution than the 
previous ones. The dilution was, however, the same 
with both kinds of oil. 








Barrels 
Tempera- % dewaxed oil 
Oil Dilution ture Pour Point Yield per 24 hrs. 





I. Treated with 
Fuller’s earth 40:60 —24° F. 
Il. Not treated with 
Fuller’s earth 40:60 —24°F. 12 to 14°F. 86.6 60 
40:60 —20° F. iZ? 86.6 58 
40:60 —15° F. 19° F. 88.8 50 


17 to. 21° F. - 87.5 50 








From these figures will be seen that to attain the same 
pour point of the oils No. I. and No. II., at the same 
hourly capacity oil No. II. (which has not been treated 
with Fuller’s earth) needed 9° F. less cooling and still 
gave one per cent higher yield of dewaxed oil. 

The “filter yield,” 7.¢., the quantity of oil which can be 
brought to the desired color with a certain quantity of 
Fuller’s earth, proved to be somewhat higher with oil 
No. I. than with oil No. I. 

Several samples of the dewaxed oil No. Il. were 
bleached to about 4.8 Robinson by means of percolation, 
whereafter the pour points were once more determined. 
In two cases the pour point had been increased by 2° F., 
in all other cases it had remained constant. 


When the oil contains asphaltic matters these are 
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partly precipitated by the benzine added and thrown 
out against the periphery of the centrifugal bowl, where 
they prevent the wax from being continuously dis- 
charged. On the other hand, part of the asphalt bodies 
remain in colloidal solution in the oil and impair the 
precipitation of the wax, thus acting as so-called “in- 
hibitor.” 

The tri-method does not cause any precipitation of 
free asphalt but, on the contrary, dissolves asphalt. 
Observations seem to indicate that the asphalts present 
in the oil in a colloidal state are transferred into com- 
plex solutions, thereby losing their character as “in- 
hibitors.” 

Residual oils in an advanced state of carbon-formation 
can also be continuously dewaxed with the tri-method. 
Experience has shown that coky matters, being insoluble 
in tri and having a specific gravity close to that of the 
oil-tri-component, are continuously discharged with the 
latter from the centrifugal bowl. 


Regarding the paraffin or petrolatum obtained during 
the dewaxing there is not much to be said. It is to be 
considered as a by-product and is in most cases re- 
distilled to pressable wax. 

The oil content and melting point of the de-oiled wax 
or petrolatum depend on the requirements on the de- 
waxed oil. The design of the De Laval S-N dewaxing 
separator permits a continuous discharge, without any 
special means such as hot water, etc., also of paraffins 
having a comparatively high melting point. The hardest 
paraffin which has been continuously obtained during 
tests had a melting point of 141° F. after the tri had 
been distilled off. 

Regarding the De Laval S-N separator, it may be 
mentioned that its design differs considerably from that 
of the usual types of centrifugal separators, owing to 
the new, special requirements which it has to fulfill. It 
is completely vapor tight, works at a speed of 9000 
r.p.m. and, being once adjusted to give the desired purity 
of the dewaxed oil, it requires practically no further 
attention. 

The maximum capacity obtained during the tests was 
116 barrels of dewaxed (tri-free) oil in 24 hours of 
continuous operation, corresponding to about 265 gallons 
of oil-tri-blend per hour. The average capacity is about 
200-220 gallons of mixture per hour, or 50-100 barrels 
of oil in 24 hours, depending on the wax content and 
viscosity of the oil to be treated and the pour point re- 
quired of the dewaxed oil. 
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Crude Oil Predistillation System 
For New French 


Refinery 


ENTION of special equipment for the predistilla- 

tion of crude oil has recently been made in oil 

publications but no further information on this subject, 

except in the advertising of an equipment manufacturer, 
has been published, in the technical press. 

In this article an attempt will be made to explain the 
operating scheme and the advantages of a crude oil pre- 
distilling plant as conceived in its principles by “Com- 
pagnie Francaise de Raffinage” during the latter part of 
1930, when plans for a new oil refinery near Le Havre, 
France, were being prepared. 

This refinery will be equipped with such an installa- 
tion. After consulting various manufacturers, Com- 
pagnie Francaise de Raffinage entrusted the layout and 
the design of the equipment to a large American com- 
pany, while the actua! construction work is being done 
by French engineering firms. 

Much attention has already been given in recent years 
to the problems relating to the handling of crude oil 
prior to its storage or distillation and many industrial 
processes were developed which brought a solution to 
the various problems. Special equipment for the sepa- 
ration of suspended matter, for the treatment of emul- 














sions of crude and water, or for the removal of dis- 
solved hydrogen’ has been designed and was installed in 
oil refineries. Also the questions of conserving the 
lightest fractions in the crude, of combating corrosion, 
of improving the safety of plant operation, and of re- 
ducing distillation losses? have been carefully studied 
and schemes were devised which found a wide applica- 
tion in oil refineries; for instance the storage of oil in 
gas-tight tanks of special design*, the recovery of gaso- 
line from refinery vapors*, the injection of chemicals 
tion the crude or the de-butanization of oil prior to nor- 
mal distilling operation, etc. . . 

A plant, solving in a general manner, the problem of 
handling crude oil, prior to its storage and normal dis- 
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Flow diagram of a complete crude stabilizing and treating plant which is now being placed in operation. This crude 
stabilizer will handle 20,000 barrels per day. The light fractions are removed to prevent loss and the crude is rendered 
non-corrosive to eliminate high maintenance in the storage and fractionating apparatus. 
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HIS article, dealing with a new 

process for handling crude oil 
prior to its storage in refineries, the 
first industrial application of which is 
being made in France, has been pre- 
pared by A. S. Wolfner of Paris. Mr. 
Wolfner who has been working in 
Europe as petroleum engineer for a 
considerable time, has recently estab- 
lished himself as consulting engineer 
for the oil refining industry. 











tillation, would do away with the necessity of separatly 
installing the various equipment mentioned before. 

This is claimed for the crude oil pre-distilling plant 
in question. It will not interfere with normal oil refin- 
ery operations but will treat the fresh crude oil as it 
arrives from foreign oil fields so as to make it suitable 
for storage over a long period and prepared for subse- 
quent distillation. 


1Article by Engineering Department, Anglo-Persian Oil Co., Ltd.; O. 
& G. J., March 6, 1929, p. 118. 


2S. Turner & J. W. Harrell, Humble Oil & Refining Co., Refiner, 
Jan. 1932. p. 10. 
H. D. W ilde, Jr Brian Meade and Stewart P. Coleman, Humble Oil 





& Refining Co.; O. & G. J., Oct. 3, 1929, p. 222. 
3See U. S. A. Bureau of Mines, Technical paper 319, by J. H. Wiggins; 
R. I. Serial No. qe by Ludwig Schmidt; R. I. Serial No. 2984; Bul- 


letin No. 200, by J. 


4L. Hannebique, La Revue Petrolifere; 1932, p. 585 (n°475.) 

W. T. Ziegenhain (re: Magnolia Petroleum Co.), O. & G. J., Jan. 21, 
1932, p. 16. 

W. T. Ziegenhain (re: P. & R. Corp.), O. & G. J., Jan. 14, 1932, p. 10. 


. Wiggins. 


Light crude oil from Mesopotamia, containing dis- 
solved H,S, is being brought to Le Havre by tank steam- 
ers and is transferred into intermediate storage tanks by 
means of large unloading pumps. From there it is not 
delivered directly to the refinery storage tanks, but is 
picked up by high-pressure centrifugal pumps and sent 
through a series of heat exchangers into the horizontal 
settling vessels of the crude oil pre-distilling plant. 

There the fresh crude oil is kept for approximately 
45 minutes under a pressure of approximately 200 
pounds and at a temperature of about 240° F. Water 
and suspended matter, such as salts, sand etc. . . . are 
separated from the crude and are drained from the 
lower ends of these pressure-settlers while the clean 
crude flows under pressure through a volume con- 
troller into a tube still, where its temperature is raised 
to approximately 280° F. It is then discharged into a 
fractionating tower on which a pressure of approxi- 
mately 70 pounds is maintained. 

Under the prevailing conditions of temperature and 
pressure, hydrogen sulphide and all light hydrocarbons, 
including a part of the hexane, are flashed off the 
crude. A clean dehydrated crude oil of very low vapor 
pressure is withdrawn from the base of the fractionat- 
ing column and, thus prepared for storage and distilla- 
tion, pumped through heat exchangers and into the re- 
finery storage tanks. 

The vapors escaping from the top of the tower are 
condensed and the products collected in a receiving tank 
which also serves as a gas separator. Part of the con- 
densate is returned as reflux to the fractionating tower 
in order to maintain there a constant top temperature. 

The net production of light gas- 
oline, which requires stabiliza- 









































reflux 
COOLER 
water 
To fuel system 
ae 
z 
e 53 
= 5 
< br 
- is 4 ‘. 
5 N 2 
a HEAT = | Cc) 
¥ EXCHANGER a 3 
f y < 
L's) 
~ 
EBOILE ij 
steam r] 
REFLUX] PUMP 











*-Casoline to storage 


—Courtesy Heat Engineering—Foster Wheeler Corporation 


January, 1933—A Gulf Publishing Company Publication 


tion, is automatically pumped 
through a simple caustic-washing 
device into a surge tank main- 
tained at 250 pounds pressure. 
The fixed gases and uncon- 
densed vapors collecting in the 
upper part of the receiving tank 
pass through a gas pressure con- 
troller into a system of scrubbers, 
where the H,S is removed, and 
flow to the suction side of a mo- 
tor driven compressor. The com- 
pressor raises the gas pressure 
from 45 to 250 pounds and dis- 
charges the vapors through a 





Y 


CONDENSER 

















To Fractionating Tower <a-----———-» To Fuei system 


; EX Esshern cooler into the surge tank of the 
3 Y stabilizer plant into which also 
See the light distillate from the frac- 
&S tionating tower is being pumped. 
f= From there all liquid hydrocar- 
38, bons flow through a volume-con- 


troller into a stabilizing plant of 
standard design while the uncon- 
densable gas (chiefly CH,, C,H.) 
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is vented into the fuel main through a pressure control 
valve. 


Light gasoline of controlled vapor pressure and free 
from H,S and propane, is obtained from the base of 
the stabilizer column. This product is stored in special 
tanks until it is blended with the gasoline from the dis- 
tilling plant, prior to shipment. 


The overhead vapors from the stabilizer column are 
partly condensed and yield a dry gas suitable as refinery 
fuel and a “bottled gas” consisting chiefly of propane. 

It is evident that the use of a crude oil pre-distilling 
plant as described above must favorably influence the 
cost of refining and should prove of advantage to its 
sponsors, the Compagnie Francaise de Raffinage. The 
most important benefits will be the following: 

Capital investment was reduced; the cost of erecting 
a new refinery is lowered due to the storage tanks for 
crude oil and straight run gasoline not being equipped 
with floating roofs or breather bags and with special 
vent fittings. Vapor gathering lines from these tanks 
and a gasoline recovery plant for vapors from the tank 
farm and from the crude oil distilling batteries were 
not required and their cost thus saved. As the crude 
oil from Mesopotamia contains a substantial quantity 
of dissolved H,S, considerable losses due to the cor- 
rosion of the equipment would have to be expected. 
H.S being, however, removed from the crude in the 
pre-distilling plant, normal charges of maintenance for 
tank farm, pipe lines and distilling equipment may be 
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assumed as corrosion due to the H,S will be avoided. 
It is also expected that the yield and the quality of the 
gasoline obtained will be improved. All propane is 
removed from the crude shortly after its arrival and a 
very stable gasoline of controlled vapor pressure can 
be produced. 


Losses of light products due to weathering, pumping 
and storage transfer will be greatly reduced. 

Furthermore, the refinery becomes more or less inde- 
pendent of climatic conditions; very cold cooling water 
is no longer required for the recovery of all valuable 
gasoline fractions as the lightest ends are taken off 
the fresh crude and condensed under pressure. 

Savings will also be made owing to reduced con- 
sumption of chemicals and on account of a fewer shut- 
downs for cleaning-out and repair work. 

Safety of operators and plant equipment will be in- 
creased. It has been estimated that this installation 
will, within a relatively short period, pay its cost out 
of savings in refinery operation and losses, not taking 
into account the lowered cost of capital investment for 
constructing this refinery plant. 

It should be clear from the above that the process 
described solves in a general manner the question of 
handling crude oils prior to storage and distillation and 
that its application offers many advantages to the re- 
finer. This simple and compact new plant should there- 
fore be a noteworthy contribution to the development 
of modern refinery equipment. 
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x NDER present economic conditions it is ex- 
r pedient to utilize all refinery products and to 
e use them as economically as possible. Until recent 
f years, petroleum coke from coking stills and pipe 
stills or cracking units, has not been of real value. 
- The large quantities of coke, which require space for 
- storage, watching and fire protection, are often a 
real burden. In some localities a market exists, and 
: in some occasions where the coke is of good quality 
, and shipping facilities are available, coke may be 
sold to foreign buyers. 


Petroleum coke in certain cases is a valuable fuel 
. but usually requires mixing with coal for firing under 
boilers, and a special type of firing. Under the usual 
conditions, however, it can not compete with waste 


ve 


oil or waste gases, which are simply piped to the 

! boiler furnace. In addition, petroleum coke, because 
of its low ash content, is very hard on the grate bars, 
as ash usually forms a protective layer against the 
heat radiation of the burning fuel. This is the pri- 
mary reason why petroleum coke is not favored for 
domestic use. 

Crushing, drying and milling to a fine powder in a 
similar manner to the pulverization of common coal, 
having proven helpful in the utilization of coke for 
firing boiler furnaces in the refining industry. In this 
way it can be burned with or as an alternative to 
waste oil and waste gas. Simultaneous burning of 


TABLE I. 


Influence of Excess Air Upon Capacity 


Petroleum Coke 


As a 
Furnace Fuel 


G. VANDENBERG 


Designing Engineer 


two waste fuels has the advantage of preventing the: 
fires from becoming extinguished, as may happen 
with oil or gas alone in the event of loss of pressure. 
The formation of dangerous quantities of unburnt 
gases may be avoided, since one system or one fuel 
always keeps burning and will ignite the other fuel 
in a short time. . 

However, a combined burning system should be so 
designed that the complete firing can be handied by 
only one of the systems being connected to it. Coke 
dust is burned under slight pressure (forced draft) 
and air must be added in the correct proportions, 
both for whirling and combustion. 

The air delivery system is usually an intregal part 
of the milling plant. In case the furnace must be 
switched over to gas and or to oil only, air admission 
must occur the natural way, through openings in 

the walls and chimney draft. 
When burning with air under 
pressure, these openings must be 








closed hermetically ; when switch- 




















QUANTITY Unit EXCESS AIR ) 

Dimension 0% 25 % 50% 75 %o siren ing to natural draft these doors 
Kj ar—arme gah |B 1B, BF By 7B, should be opened immediately 
me op 3,704 3,272 2,894 2,606 2,336 and special facilities to do this 
VT Fraps. 540'200 507'920 648280 683760 710400 | Without delay must be provided. 

L % 100 90 84 80 76 THERMODYNAMICS 
The amount of steam generat- 
loo ed in a boiler, depends upon the 
7o amount of heat liberated in the 
>| 90 combustion chamber. The di- 
L mension of this process is the 
WI 80 load on the combustion chamber 
< or the combustion rate in BTU’s 
< 0 per cubic feet per hour. Other 
VU 7 ‘ properties of a boiler installation 
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FIGURE 1 








Curve Showing Influence of Excess Air Upon Capacity 
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are: Its efficiency, which is a 
quotient of 

BTU’s in steam / BTU’s in coal 
and its quantity of steam pro- 
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duced per square foot of heating 
surface. High efficiencies lower the 


TABLE 2. 


Showing Relation Between Capacity and Combustion Time 


Boiler of 500 hp.—5000 Sq. Ft. HT. SF. 








operating expenses; high specific 
loads reduce the capital investment. Combustion 


Zz 


A formula for the specific load Sec. 


Load on 
Combustion 
Time Chamber 

“ ” ia) ” 


BTU /cu. ft. 
hr. 


Steam Prod. Required Combustion Space for 
per cu. ft. 100% Load 232% Load 580% Load 
Comb. Space 3.45l1bs. Steam 8lbs. Steam 20 lbs. Steam 


Ibs./cu. it/hr. per sq. ft. per sq. ft. per sq. ft. 





on combustion chambers is: 
3600 Hy, 
L => ———__ (1) 
Vro2z 
In this formula is: 
L =Load on combustion space in 
BTU’s per cubic foot per hour. 
H, =heating value of the fuel in 


BTU/\bs. 


SOSSSSOHY NWS 
— DD) &® & U1 


9,420 : 2,570 5,950 14,850 
12,550 1,925 4,475 
18,850 1,282 2,970 7,440 
37,700 " 641 1,485 3,720 
62,900 5. 384 2,225 
75,500 54. 320 1,855 
94,200 : 257 1,485 

125,500 89.5 192 1,118 
188,500 
377,000 


11,180 


134.5 128 744 
269.— 64 372 








Vr=the volume of the combustion 
gases, developed from one lb. of 
fuel at the absolute temperature T, existing in the com- 
bustion space. 

z =combustion time of largest coke dust particle, in 
seconds. 


when V, represents the volume of the 


492 
Hy 


Now if Vr = V. 
gases by 32°. 


and L = 1,771,200 


1 
_— (2) 
Goan 


os 
. Hy . 
The quotient ——~- is fixed for all fuels and the 


Vo 

value of “L” can only be changed by excess air. Ex- 
cess air increases the gas volume, and decreases the 
temperature of the combustion space, unless the air 
is highly preheated. Table 1 and Figure 1 show that 
increasing excess air always means decreasing spe- 
cific load. 

In case of neglecting the changes in excess air, the 


Hy 


value will remain constant and formula (2) 
Vo 


becomes: 


(BTU /cu. ft./hr.) (3) 
2 
This constant “C” can easily be calculated for any 
fuel and any amount of excess air. By perfect com- 
bustion without excess air and highest temperature, 
this formula may be changed to 


C, 
L= (BTU/cu. ft./hr.) (4) 


Z 

in which case “C,” is another constant, the only vari- 
able now being “z”. This shows that the load on a 
furnace can be increased with decreasing combustion 
time “z”. The shorter the time “z’, the faster the 
fuel can be supplied. The smaller the fuel particles, 
the shorter time “z”. Therefore the capacity of a 
combustion chamber is merely a function of the velo- 
city of combustion. 

Table 2 shows the influence of the combustion 
time. The table contains, for a boiler of 5000 square 
feet heating surface, the maximum loads on the com- 


bustion chamber according to combustion times, the 
steam production per cubic feet combustion space, 
and the required combustion space for the produc- 
tion of 3.45 pounds, eight pounds and 20 pounds of 
steam per square foot of heating surface. It must be 
mentioned that the longest combustion time of the 
largest dust particles, seldom exceeds four seconds. 
Most power houses have combustion rates of 12,000 
to 24,000 BTU’s per cubic foot per hour, although 
some have gone as high as 60,000 and 75,000 BTU’s. 

These loads of 12,000 and 24,000 BTU’s corre- 
spond to 3 and 1.5 seconds combustion time. In loco- 
motives only 0.15 to 0.2 seconds are available. As 
the rate of combustion is inversely proportional to 
the time of combustion, the time must be shortened 
if increase in rate is desired. 


TIME 


The time required for complete combustion de- 
pends on the fineness of the coke dust “F,”, the tem- 
perature “T” and the process of motion and mixing 
“Pp.,”. A formula which expresses the relation time/ 
fineness is of the following form: 

1 
—-—i! fhe : Pn} (5) 
Z 
and the load-capacity (see also formula 3). 
constant 
L = ———— f (F,, T, Pm) 
+ 

With decreasing size of the dust particles, the 

time “z” decreases. The following formula expresses 


this: 


(7) 


in which z=time of combustion in seconds 
C =a constant 
F = geometrical surface of dust particle 
W = weight of particle 
m = exponent 


To use this formula, there must be assumed a cer- 
tain shape as an average. Assuming globules of di- 
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ameter “a” and-cubes of same size “a” and specific ‘00 



































































































































gravity “y”, then % WN. ; 
— ae és = Glo 3 a 
—=— (8) : 
W Ya ‘ 9 0 0 
and as “y” will be of known magnitude, Ro | Q fh 
— Zz = const. am (9) \ Q||9 Q 
in which \| 90 J 6 a 
const. = — 
6 4 \ A\ ¢ a Ff 
In this form, the combustion time is merely a func- bo eS 
tion of the dimension of the particle. The influence \ 
of temperature and turbulence are included in the ex- 50 t 3 " 
AR ponent “m”. Therefore “m” in equation (9) is al- F&F \y . Z 
bi ways the same for the same coke, temperature and ul40 
- mixing. As soon as temperature and turbulence r SA \ \ ‘ 
i change, the exponent “x” changes; meanwhile the 40 \ \ 
oF combustion time changes with the size of the particle. t \ \ 
a Table 3 is calculated to show the relation between sol! \ \ “f 
rate of combustion and fineness. The size of the dust \ XN —_ 
particles is expressed in microns (one micron is 1/1000 MIN } 
oe of one millimeter). lo ~ te ™. 
0 el ae om 
oa — d 
h TABLE 3 . eel ee 
S Dust Fineness Vs. Rate of Combustion 
S. : 20 Ao GO 9.89 mld bp. yy 200 MicRon 
e Dust Fornicies io Combustion. Duet Bectebes° Communes FIGURE 2 
)- Microns BTU’s/cu. ft./hr. in Microns BTU’s/cu. ft./hr. } i 
Properties and Composition 
LS 10 2,750,000 110 36,750 
‘0 = pyr “on oss remaining on a screen of about 30,000 mesh per square 
d 40 226,000 140 23,800 inch, the largest part belongs to a size that under all 
50 152,000 150 21,000 circumstances is fit for the highest combustion rates. 
60 109,300 160 18,700 Only a very small part of the larger sizes does not burn 
70 82,800 170 16,700 completely and therefore may be assumed as partially 
cs 80 65,000 180 15,150 et. ‘ 
90 52,700 190 13,650 
\- 100 43,500 200 12,500 In order to estimatee the maximum of loss, it is 
g necessary to make certain assumptions about the com- 
/ : : bustion of a particle. The simplest assumption is that 
/ : It is seen that with decreasing size of the dust Pat- the weight decreases in direct proportion to the time 
ticles, the rate of combustion goes up faster and faster. “7.” according to line AB in Figure 3. It is true that 
) rrom + coe fineness on, it —s thet this rate m- 43, assumption does not correctly follow the real com- 
creases infinitely and reaches a region where the Ve bustion process and the dotted line probably is closer 
locity of combustion takes the property of explosion. 4, + The straight line shows too high percentage of 
The question now becomes, where is the practical 
) limit for fineness. According to Table 3, the rate of 100 TS 
: combustion of 200,000 B.t.u.’s/cubic foot/hour is + ~~ Aq” 
passed when using dust of 40 microns. This dust will = y” OW, 
. pass through a screen of about 60,000 mesh per square T75 ea |"! 
inch. Such fineness is not desired for common boiler vl y 
practice. It is better to prevent a certain amount from 3S aol | 
passing through the screen and to allow a certain t 50 OF 
theoretical combustion loss, to be compensated by a a 2 | 
smaller and less expensive combustion chamber. Of : 2 r; ‘ 
course the unburnt particles may not cause any trouble- 0 6 ¥ ! 
some deposits and the exact losses incurred through 4 | 
this theoretical incomplete combustion must be known. ° | 
This determination is possible and is based upon in- Th ME Zz Zi 
podcapondapenttbny aye sen BtOUNE 3 
rogress of Combustion 
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unburnt particles and an estimate along this straight 
line may therefore be considered as safe. 
Coke dust is a conglomerate of sizes and may be 


written as a permutation. Particles with sizes a’, a’, a® 













































LES FOR a,—l, a, are present in amounts r’, 
oft Se Bae ase a rn, and so that 
Qe 
z2r=lil= 
a—|o 


the amount of coke dust. 


For the size a;, the unburnt rest by the combustion 
time “z,” equals 








Z 
Uri —Ti— TT (11) 
Zi 
The sum of the total unburnt rest is 
an an Tj 
WS 2 hi = 22 2 (12) 
a a Zi 
as the particles of dimensions from “zero” to “a,” with 
a combustion time of from “zero” to “z” completely 


burn. 


is the total rest R, on a screen with mesh dimension 
“a” and therefore 
an ri 
U=R.—2z 32 (13) 


a 7! 


Following equation (13), a curve for the total com- 
bustion can be determined, when dust curve and com- 
bustion time are introduced as functions of the size “a” 
and when combustion time z, to z, and rest R, are 
plotted in a proper way. In this manner the combustion 
line as shown in Figure 4 is obtained, which makes it 
possible to read the unburnt “rest” for any length of 
combustion time. The curves in Figure 4 are calculated 
for dust of about 14,000 B.t.u.’s per pound. By a com- 
bustion time of one second, according to a combustion 
rate of 38,000 B.t.u.’s per cubic foot per hour the esti- 
mated loss of unburnt dust will be maximum four per 
cent, while at a rate of 110,000 B.t.u.’s per cubic foot 
per hour, the loss may increase to 11.5 per cent. This 
means that in order to obtain this combustion rate with 
less loss than 11.5 per cent, finer milling is necessary. 

Combustion is primarily oxidation of CO and H,,. 
They are not present in the natural fuels, and therefore 
a transformation into this stage of combustion fitness 
must go ahead of the real combustion, or a sort of 
pyrogenic destruction plus additional oxidation. This 
transformation occurs in three stages: (1) heat adsorp- 
tion; (2) pyrogenic destruction with escape of gaseous 
matters, and (3) additional oxidation, meaning the start- 
ing of combustion. Of course this does not occur in 


Ee RE aS 





lo 


Bo 
7° 


Time 


= 


20 40 Go 80 60 Ro \40 160 Bo too MICRON 
Dust Dimension 


FIGURE 4 


Combustion vs. Dust Dimension 


sharply separated time elements. As soon as dust enters 
the combustion space, it starts to adsorb heat; simul- 
taneously the pyrogenic destruction starts at the surface 
With the adsorption 
autoxidation starts, accelerating the rise of temperature 


of the globules and gases exit. 


and starting combustion. This process occurs at the 
surface of the globules, but meanwhile heat is trans- 
ferred to the center of the globules, performing there a 
more complete pyrogenic destruction. 

The above pictured transformation to combustion fit- 
ness is a process, that depending upon the heat con- 
ductivity of the coke, requires a certain amount of time. 
This causes a sort of retarding of combustion which is 
even more noticeable in a furnace than in a compressor- 
less Diesel engine, where fuel particles measure only 
from 10 to 20 microns, while pulverized coke measures 
up to 200 microns. 


The highest value of the combustion curve with finely 
milled dust is 10 to 20 microns, and for this condition 
the same retarding as observed by Diesel engines could 
be applied. A retarding of .05 to .2 seconds has often 
been observed in dust firing. These values show, that 
similar to the Diesel engine, where only a small part of 
the oil can evaporate, also the pyrogenic destruction of 
the dust before combustion starts, can take place in a 
very limited measure and only at the surface. This fire 
retarding is too short for a considerable amount of 
pyrogenic destruction. As the total combustion time, 
in case of high combustion rates, amounts to only frac- 
tions of a second, the great importance of retarded 
burning can be seen. 


INFLUENCE OF TEMPERATURE UPON 
RETARDING AND TIME 


The combustion rate depends upon temperature, direct 
and indirect. Equation (3) shows that with falling 
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temperature, the capacity of the combustion chamber 
rises because the gas volume V, has fallen. On the 
other hand, 


CAPACITY OF Comin CHAMBER 
= = r 
i™ ‘3 5 






{800° 
A 1 2 
. Z 
“z” is also a function of the temperature, so that with co E\6 
| rising temperature the combustion time drops and the 2, %d40 
rate of combustion rises, while the reactions of pyro- - 2520 
genic destruction and combustion occur with greater 3 2 
wu velocity. Although these two influences apparently op- 5 
E pose each other, they do not counterbalance. As for the 3 tB8o 
E volume, the sensible mean temperature of the gas masses a 060 
in the combustion chamber is being determined, while A 3240 
for the velocity of reaction the temperature of the re- Y asoo 
acting layers is of importance. Both are different tem- 
on peratures. 3600 
The relation between the capacity of the combustion C oOmMBuU STION TEMPERATURE 
chamber and the mean gas temperature is one of a 
simple hyperbolic function. Figure 5 shows this relation FIGURE 5 
for different combustion times. One can imagine the Capacity vs. Temperature at Different Combustion Times. 
combustion to occur in a space with the theoretical limit 
Ss > re res ses ‘ - ‘ " . a 8 " ‘ 
temper iture and then that the gases enter the real eon oer HENS possible without impairing the velocity of 
I- bustion space where they exchange their heat with the setae 
e boiler surfaces, in uncooled adiabatic fireboxes. If the A aa = ; hich £ th £1 
. ° ° p i a ower 
n combustion take place in a space with cooled walls, so memanced reg agree nner Bis * : aes rr " 
a ; : Ri SFE LH OR temperatures, is the melting point of ash. Furnace wall 
e that the heat of the flame is directly transferred to the ‘ : 
, : : endurance, reduction of slag on boiler tubes, and re- 
e heating surfaces, and the mean temperature is about : 
" 2200° F pa ian Tae : moval of ash from the furnace, are closely related, as 
*., then the capacity of the combustion chamber ‘ x: 
: ‘oe KE ne i ¢ ret ' they have to do with the molten condition of the ash 
a rises 55 per cent for “z’’==.5 sec. considering the disso- | ~ 5 re : a ” 
sitet in suspension. This is a factor of importance in coke 
‘ ‘ : dust furnaces, as well as in all other furnaces, and the 
x The increase in capacity through lower temperatures : ‘ ; 
: walls must be cooled below the melting point of the 
\- is larger, the shorter the combustion time, and more- we ot ‘ ; 
ee ‘ ash. There is usually enough ash of low melting point 
over, as the slackening influence of temperature drop te : 
x Sage : to scour or wash away most all types of refractories. 
Ss upon velocity of reaction is hardly noticeable by fine a : 
- dust on account of short combustion times, lower com- Determining the fusion point of the ash of the coke 
y bustion temperatures have a great bearing when using to be used, before designing and building the furnace, 
S fine material. This must be performed by immediate 'S recommended. The mean combustion temperature 
heat transfer to the boiler surfaces and all means that Should be kept below this melting point. 
y are helpful in speeding up this heat transfer are of The pyrogenic destruction of coke dust just before 
n importance. Only when slowing down the velocity of combustion starts and the combustion itself are re- 
d reaction prolongs the combustion time and in this way actions between solids and gases, merely surface re- 
n counterbalances the influence of the smaller gas volume, actions. As the products of these gases are again gases, 
t should their help be limited. a layer of gases is formed between solid fuel. and 
f There is therefore, for pulverized fuel furnaces a oxygen in air, slowing down the chemical reaction be- 
f definite temperature, corresponding to a maximum rate tween these two. Also the physical process of heating 
a of combustion and known through the fact that the the dust particles goes slower with distillation gases 
e temperature is still high enough to exact sufficient dis- surrounding it. Speedy distillation and speedy com- 
f tillations and combustion velocity, but also low enough _bustion therefore require quick breaking-up of these 
- to produce higher loads through smaller gas volumes. _ layers. 
- Formerly, the opinion prevailed that high capacities Temperature and concentration of oxygen determine 
d were only possible through highest possible tempera- jp. velocity of reaction. The temperature at the re- 
a only at the speeding up of reactions and action surface is lower during the distillation and higher 
neglecting the influence of lower temperatures upon during the combustion than the mean combustion tem- 
capacity. The difficulties with walls that should stand perature. The concentration of the oxygen decreases 
these high temperatures proved unsurmountable after f4.+ at the reaction surface. New oxygen is contacted 
large amounts of labor and money were spent. But the with, only for a very small part through diffusion, more 
+t problem is not to raise the temperature in the combus- by motion of the solid fuel through the gases. Differ- 
g ‘ion: chamber as high as possible, but to keep it down (Continued on page 32) 
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Arc Welding...1s ru 


F. O. BLAIR 


HERE was recently con- 
structed at the Standard 
Oil Company (Indiana) plant 
at Laramie, Wyoming, a treat- 
ing plant in which electric arc 
welding was employed to ad- 
vantage. It was desired to 
erect a group of six discarded 
steel stills (8 feet by 40 feet) 
on end with sufficient room 
underneath for pipe connec- 
tions. 

A foundation of concrete 
five feet deep was first laid, 
in which was embedded for 
each still 10 one-inch rods of 


reinforcing steel equally spaced around the circumfer- 
ence of an eight-foot circle and projecting four feet 


Erection of 


Six Steel Towers 








This paper was submitted for the 
Second Lincoln Arc Welding Compe- 
tition, sponsored by The Lincoln 
Electric Company, Cleveland. Mr. 
Blair, the author, was formerly As- 
sistant Superintendent, Standard Oil 
Company (Indiana) at Laramie, Wy- 
oming. The refinery was shut-down 
in May of last year and the older em- 
ployees transferred to the Casper 


works. 








being greatly facilitated by 
bending part of the rods over 
and straightening them again 
when the stills were up. After 
the proper location and level- 
ing of the stills, the upper 
foot of the reinforcing rods 
was welded to the sides of the 
stills. Forms were then placed 
and concrete walls 18 inches 
in thickness, split to give ac- 
cess to the bottoms of the 
stills were poured. The thick- 
ness and the height of the 
walls were designed to give a 
six-inch covering of concrete 


over the welded portion of the reinforcing rods and a 
12-inch base for the stills, thus adding support to the 


above the foundation. The stills were then set in place rods. The result is a neat, fire-proof construction, en- 


on blocking and held by temporary guying, the erection 


bracing. 


Finished Tower Bases Are Neat in Appearance 
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tirely self-supporting and independent of guying or 


The outstanding advan- 
tage of this simple and 
quick method of construc- 
tion is its saving in mate- 
rial, labor and time. The 
foundation and supporting 
walls of reinforced con- 
crete would have been nec- 
essary with any type of 
construction which ordi- 
narily would have been of 
structural steel or cast iron 
brackets bolted to the walls. 
The cost per still with the 
welded rod method, includ- 
ing material, rods, power 
and labor, was $32.00. The 
estimated cost per still 
using structural steel brack- 
ets was $120.00. Using 
cast iron brackets the esti- 
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mated cost per still was 
$150.00. Only 20 hours of 
labor per still was required 
for welding as against 92 
hours for the fabrication 
and placing of the struc- 
tural steel brackets and 28 
hours for the placing of 
cast iron brackets. 

For the six towers the 
estimated saving with weld- 
ed reinforcing rods over 
structural steel brackets is 
$528.00 and for cast iron 
brackets $708.00. 

It is obvious that this 
idea may be applied with 
great economy to the erec- 
tion and support of any 
similar type of steel struc- 
ture such as towers, stand- This group of towers were constructed at small cost 


pipes, tanks, smokestacks, steel columns and the like; by welding supports 


any steel structure resting on concrete. tion. The split walls for pipe connections are clearly 
Below are two photographs of the treating plant de- shown. A comparison sketch of the three types of con- 
scribed. Note the neat appearance of the base construc- struction is also attached. 
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TABLE 1 
Analysis of Refining Facilities of Twenty-Two Leading Manufacturing Companies in the United States 





COMPANY 


Reported 
Rated 
Crude 

Capacity 


Bblis. /Day| Bb 


Reported 
Rated 
Cracking 
Capacity 
s./Day 


Reported 
Number 
of 
Cracking 
Units 


Reported Number and Types of 
Cracking Processes and Units 


Hydrogenation 
Interests as of 
July 1, 1932 





Standard Oil Company of New Jersey, 


591,000 445,900 126 95-Tube and Tank (35-S.D.). 22-Link. 


4-Cross (2-S.D.). 5-Hydro. 


with 4 subsidiaries Hydro. Patents Company 


4 units operating 1-Bldg. 





Socony-Vacuum Corporation, with 8 
subsidiaries 37-Cross. 1-Vapor Phase. 3-deFlorez. 
8-Cont. Coil (2-S.D.). 2-Jenkins. 
6-Dubbs. 4-Tube and Tank. 2-Pratt. 
1-Lubrite. 1-Comb. 


Hydro. Patents Company 





Standard Oil Company (Indiana), with 3 
subsidiaries 310-Burton (237-S.D.). 1-Cross. 
1-Comb. 3-High Pressure. 37- 


Holmes- Manley. 


Hydro. Patents Company 








Gulf Oil Corporation, with 1 subsidiary...... 251,500 1-deFlorez. None Reported. 


37-Buerger (Gulf). 








Standard Oil Company of California, with 2 


subsidiaries 249,000 


245,000 


22-Dubbs (Richmond). 


68-Dubbs (11-S.D.). 4-Cross (S.D.). 

1-True Vaphor Phase. 1-Converter. 
The Texas Corporation, with 3 subsidiaries... 237,800 67-Holmes-Manley (1-S.D.). 1-Tube 
and Tank. 7-deFlorez. 11-Pres. Coke. 
9-Cross. 


Hydro. Patents Company 








Shell Union Corporation, with 2 subsidiaries.. Hydro. Patents Company 








Hydro. Patents Company 








TOTAL—First 7 Companies and 
subsidiaries (24 Companies) 


Consolidated Oil : Corporation, with 3 
subsidiaries 


Tide Water Associated Oil Company, with 
2 subsidiaries A TNE EE CI ae 


Richfield Oil Company y of California.. 


Union Oil Company 


Cities Service c ompany, errr 4 subsidiaries. . 


92 
19.16% 
of total 


2,130,300 
52.92% 
of total 
capacity 


171,950 
147,500 


111,000 
106, 900 


1,205,940 
58.82% 
of total 
capacity 


772 
57.18% 
of total 





232,100 


2-Jenkins. 


95-Isom (75-S.D.). 9-Dubbs. 4-Cross. 
27-Sinclair. i 


Hydro. 


Patents Company 





37,140 
30,000 


10-Tube and Tank. 


None Reported. 








21,000 


4-Cross (S.D.). 


12-Black. 


Hydro. Patents Company 





1- Carborundum. 4-Cross. 


1-Leintz. 


None Reported. 





101 000 


50,300 


" 22-Doherty (2-S.D.). 
2-Holmes-Manley. 9-Tube and Tank. 


4-Dubbs. 


None Reported. 





TOTAL- Second 5 Companies, with 
subsidiarie s (11-C -ompanies) 





TOT: rye First aad ‘Second Group, 12 Com- 


panies with subsidiaries, (35 Companies). 
Import of group— 


134 
27.91% 
of total 


638, 350 


2,768,650 

68.78% 
of total 
capacity 


1,576,480 

76.90% 
of total 
capacity 


72.96% 
of total 








85,500 51,700 19-Gyro. 32-Cross. 4-Dubbs. Hydro. Patents Company 
72,000 46,200 
62,500 


Pure Oil Cc vompany. 





Atlantic Re fining Company. 


Continental Oil Cc ompany 


18-Cross. 4-Lewis. 4-deFlorez. Hydro. Patents Company 


14-Dubbs. 








32,000 26-Burton (13-S.D.). 


11-Cross. 
12-Sun (Own). 


Hydro. Patents Company 








Nai 62,000 28,000 "None Reported. 





Standard Oil ‘Company of Ohio, with 1 


subsidiary 51,500 


40,000 


24,000 8-Tube and Tank. 2-Cross. 1-Solar. Hydro. Patents Company 


15,000 50-Own. 
17,500 2-Dubbs. 8-Phillips. 


9,850 15-Slagter (S.D.) 4-Holmes-Manley. 
24,500 





Mid- Continent Petroleum Corporation. Hydro. Patents Company 





Phillips ps Petroleum Company 


None Reported. 








Ohio Oil Company, with 2 2 2 subsidiaries. None Reported. 





2-Skelly-Rittman. 1-Pipe Still 
9-Jenkins (S.D.). 


4-Dubbs. 7- 


Skelly Oil Company.. 





Hydro. Patents Company 








Barnsdall Corporation, n, with 1 subsidiary. Cross. Hydro. Patents Company 








TOTAL AL —Third Group, 10 Companies and 
subsidiaries (12 Companies). 


GRAND TOTAL —22 Comeanies po 
subsidiaries (47 Companies) 





Percentage of United States total — 
Percentage of Operating total— 


48. 376 


20,000 


480,000 


3,248,650 


9,100 


257,850 





1,834,330 





80.70% 
89.61% 


89.43% 
90.86% 


92. 
95. or 





United States Totals, operating—......... 
United States Totals, Plants—... 


370 
480 


4,025,000 


~ 3,625,000) 


1,650,000 
2,050,000 


868 
1350 





Bbls. 


15-Company, Hydro. 
Patents Company. 
Refining Cap. 2, 526, 250 


Cracking Cap. 


1,567,340 Bbls. 














United States Total Shut-down........... 
Shut-down Capacity this Group... . 





110 
8 


400,000 
25,000 








400,000 
335,000 





482 
414 
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By 
Few Concerns 


GEORGE REID 


RACKED gasoline has been and remains the 

only answer to the problem of supplying motor 
fuel for the modern high compression motor in auto- 
mobiles. Despite the increased activity in the crack- 
ing field, the continued installation of cracking facil- 
ities, not yet is the industry in balance, in so far as 
quantity production of high octane gasoline is con- 
cerned, and a relatively large percentage of motor 
fuel must be ethylized to meet performance require- 
ments of many motors. 

This condition has resulted in the erection of much 
cracking equipment and current announcements in- 
dicate that 1933 will see a great deal of continued 
cracking unit construction. The automotive industry 
is specializing on the production of small cars of in- 
creased horsepower and higher compression ratios. 
A few are now experimenting with compression 
ratios as high as 8 to 1. The range for the majority 
of cars for the year of 1933 lies between 5 and 6 to 1. 
All of this constitutes the principle influencing factor 
contributing to the necessity of improving both dis- 
tillation and cracking facilities on the part of the re- 
fining industry. There is a marked trend toward in- 
creasing the octane rating of non-premium motor 
fuels. In anticipation of the availability of such fuels 
the automotive industry plans further increases in 
compression, both in small and large cars which will 
in turn, affect octane ratings of both premium and 
non-premium gasolines. 

This, briefly, is the trend. It is in fact a continua- 
tion of a trend begun a few years back, which result- 
ed in the much talked-of and much written-of “race 
for octane.” That race is not yet run, as is evidenced 
in the announcements of a large number of refining 
concerns to the effect that next year will see them 
engaged in still further erection of modern facilities 
for motor fuel production. With the aggressive work 
in the distillation and cracking fields has come, and 
of necessity, the development and installation of new 
or improved liquid and vapor phase treating pro- 
cesses, wide activity in construction of gasoline re- 
covery and stabilization systems, the perfection of 
cum inhibitors, now commercially available, the dis- 
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Refining Capacity Dominated 





Twenty-two Companies have 
80 per cent of the total crude capacity and 
89 per cent of the cracking facilities in the 
United States. 

These 22 companies have 177 refineries 
and 1242 cracking units. The remainder 
of the refining capacity, about 20 per cent, 
is divided among about 303 plants owned 
by 235 companies. The companies possess 
about 102 cracking units. 

The refining industry, like several other 
industries, is dominated by a score of com- 
panies, but compared to such other indus- 
tries as the automotive, public utility and 
steel, the petroleum refining industry is 
divided among a relatively large number of 
competitive units. 
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tribution of gasolines provided with motor-top lubri- 
cants, and a general strengthening of the position of 
the industry’s dominant, integrated companies. 

The position of the larger integrated companies 
operating petroleum refining facilities in the United 
States has been materially strengthened both 
through mergers and general expansion and addi- 
tions during the past two years. In the September, 
1930, issue of The Refiner, page 100, an analysis 
of the refining facilities of 22 leading companies dom- 
inating the refining industry in capacity of crude 
through-put and cracking equipment showed that 
those concerns had 79 per cent of the total rated re- 
fining capacity and 57.6 per cent of the total rated 
cracking capacity of this country. In addition they 
had 85 per cent of all cracking units reported and 
operated 29 of the total of 37 different processes then 
in use. 

The current status of a similar group of 22 com- 
panies indicates a general strengthening of their po- 
sition during the past two years and four months. 
During that period the total number of refineries in 
the country has increased from 420 to 480. Shut 
down refineries have increased from 54 to 110. Oper- 
ating refineries have increased from 358 to 370. Total 
refining capacity of the industry has shown a gain of 
about 222,000 barrels, increasing from 3.802,785 bar- 
rels to 4,025,000 barrels. Total operating capacity, 
however, remains approximately the same—being 
3,637,825 in September. 1930, as against 3,625,000 at 
present, a loss of 12,825 barrels per day. 

The present analysis, embracing the facilities and 
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capacities of 22 integrated com- 
panies with their subsidiaries (47 
companies) finds them with 80.7 
per cent of the total rated refining 
capacity, and 89.61 per cent of the 
total operating capacity. Expressed 
in barrels per day, this group has 
increased capacity about 214,000 
barrels per day—from 3,033,650 to 
3,248,650 barrels. They operate 


177 refining plants, which is 36.87 
per cent of the number reported 
and 48.37 per cent of the operating 
plants (480 and 370, respectively). 


In the cracking field the group 
discussed (details are shown in 
tables 1 and 2) owns 89.43 per cent 
of total rated cracking capacity, and 
90.86 per cent of the total operating 
cracking capacity. During the past 
two years the cracking capacity of 
this group has increased by 337,055 
barrels, gaining from 1,497,475 bar- 
rels to 1,834,330 barrels. 


This group has seen the most ex- 
tensive abandonment of cracking 
facilities due to the fact that many 
of the companies were formerly op- 
erating large numbers of the old 
Burton stills, hundreds of which 
have been taken out of service dur- 
ing recent years. For example, on 
January 1, 1930, 895 Burton stills 
were reported, whereas on January 
1, 1932, only 320 Burton units were 
listed. (I. C. 6648, Bureau of 
Mines). In this investigation 336 
Burton units are reported, of which 
250 are shut down. Another proc- 
ess similarly affected is the Isom, 
of which 95 are reported, with 75 
shut down. Due to the abandon- 
ment of old cracking facilities the 
total number of units in the United 
States as of January 1, 1932, was 
1348 as compared with 1868 units 
on January 1, 1931. 


The group of 22 larger com- 
panies involved in this discussion, 
despite the abandonment of many 
units and much capacity, during the 


past two years, now has a total of 


TABLE 


2 


Standard Oil Company of New Jersey and Subsidiaries 





COMPANY 


Rated 
Crude 
Capacity 
Bbls. /Day 


Rated 
Cracking 
Capacity 

Bbls. /Day 


Number and Type of Cracking 
Units 





Standard Oil Company of New Jersey 
Baltimore, Md 


oe. Jersey City and Linden, N.J. 


32,000 


29,400 


84,600 
14,400 


10-Tube and Tank (6 S.D.) 


30-Tube and Tank 2 Hydro. (8S.D,) 
8-Tube and Tank (S. D.) 
3-Tube and Tank (2 S.D.). 





Humble Oil and Refining Company 
Baytown, Texas 


Breckenridge, Texas................. 


Chilton, Texas 
Ingleside, Texas 
McCamey, Texas 
San Antonio, Texas 
Neches, Texas 


51-Tube and Tank (24 S.D.) 
2-Hydrogenation 


20-Tube and Tank (5 S.D.) 
2-Cross (S.D.) 1-Hydro., Bldg. 


2-Tube and Tank 
2-Tube and Tank (S.D ) 





Colonial Beacon Oil Company 
Everett, Massachusetts 
Standard Oil Company of Louisiana 
Baton Rouge, Louisiana 


24-Tube and Tank 2-Cross 1-Hydro. 


12-Tube and Tank (4 S.D.) 


22-Link 2-Hydro. 8-Tube and 
Tank. 2-Cross 





Mexican Petroleum Corporation 
Baltimore, Maryland 


PEO, LAE. occ ec ciecseddus 


Savannah, Georgia 








TOTAL—16 Refineries 





8,000 
20,000 
4,000 


32,000 | 
591,000 











445,900 





“95- _Tube and ‘Tank (35 S. D.) ) 22-Link 
4-Cross (2 S.D.) 5-Hydrogenation. 








Standard Oil Company (Indiana) and Subsidiaries 








COMPANY 


Rated 
Crude 
Capacity 
Bbls. /Day 


Rated 
Cracking 
Capacity 
Bbis. /Day 


Number and Type of Cracking 
Units 








Standard Oil Company (Indiana) 
Wood River, Illinois 
Whiting, Indiana 


Sugar Creek, Missouri 


Wilwaukee, Michigan (S.D.).......... 


Casper, Wyoming 


Greybull, Wyoming (S.D.)............ 


Laramie, Wyoming 
Neodesha, Kansas 


22,300 


60-Burton (S.D.) 6-Holmes-Manley. 
40-Burton (S.D.) 2-High Pres, 
22-Holmes-Manley. 1-Comb 
20-Burton.(10-S.D.)5-Holmes-Manley 


80-Burton (S.D.) 1-High Pres. 
40-Burton (S.D.) 

20-Burton (7-S.D.) 

20-Burton. (S.D.) 2-Holmes-Manley, 





Utah Oil Refining Company 
Salt Lake City, Utah 
Stanolind Oil and Gas Company 
Superior, Louisiana 


2,500 


280-Burton (207-S.D.) 35-Holmes- 
Manley. 3-High Pres. 1-Comb. 


30-Burton (S.D.) 2-Holmes-Manley. 


1-Cross. 





8,900 





TOTAL—Standard Oil Company (Indiana) 


10 Refineries 





144,740 











310-Burton (237-S.D.) 37-Holmes- 
Manley. 1-Cross. 3-High Pres. 
1-Comb. 





Shell Union Oil 


Corporation Subsidiaries 





COMPANY 


Rated 
Crude 


Ss a 


Rated 
oaaes 


Sle Day 


Number and Type of Cracking 
Units 





Shell Oil Company 
Martinez, California 
Watson and Dominguez 
Coalinga, California 


40,000 
62,000 


20,000 


8-Dubbs. 1-Converter. 
16-Dubbs 





Shell Petroleum Corporation 
Wood River, Illinois. 


East Chicago, Indiana 


24-Dubbs. 1-Converter. 


1-True Vapor Phase. 14-Dubbs 
(3-S.D.). aay —— 
8-Dubbs (2-S.D 


ag SD 


1242 cracking units or 92 per cent 
of all units reported, and 95.27 per 
cent of all reported operated crack- 
ing units. Of the 1242 units owned 
by these companies, 414 are shut 
down (325 of them being Burton 


Arkansas City, Kansas 9-Dubbs 
Norco, Louisiana. . 6-Dubbs (2-S.D.). 
Houston, Texas 3 7-D 


67,600 | 44-Dubbs (7-S.D.). 4-Cross (S.D.). 
1-True Vaphor Phase. 


68-Dubbs (7-S.D.). 4-Cross (S.D.). 
1-True Vaphor Phase. 1-Converter. 


AO wat oe 


_— 








TOTAL—S8 Refineries 139,600 
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TABLE 2—(Continued ) 


Socony-Vacuum Corporation Subsidiaries 





Rated Rated 
Te] Crude | Cracking 











COMPANY Capacity pee ogg sd Number and Type of Cracking 
—_—— Bbls. /Day| B /Day Units 
Standard Oil Company of New York 
Greenspoint, New York................ 39,000 y 000 | 6-Cross. 1 deFlorez 
D,) ae Oo Ee ee 5,000 4,000 | 2-Cross. 2 deFlorez. 
Providence, Rhode Island.............. 10,000 6,000 | 3-Cross 
_— 34,000 20,000 | 11-Cross. 3-deFlorez. 
Magnolia Petroleum Company 
pS ee ne 70,000 55,000 | 20-Cross. 
Magpetco, Texas. . i 3 Sees: 
RN, IR acu Spire ads sennes eee 5,000 3,750 | 1-Controlled Coil. 
eg SEED Ran ae I a SE 
DOEt WORGR, TOMO (Bice ciec cc ce ees 7,100 3,750 | 1-Cross. 1-Controlled Coil. 





96,000 62,500 | 21-Cross. 2-Controlled Coil. 
General Petroleum Corporation 





Vaestem, Src. fn. sb hes ah err ee 
i ee po) 8 eee 
—— Cen, GIRS 5 co GaS viv aciadctddioe Se Bae 
iro. SORUNMOE; CRON 3 5 ois a Lae 35,000 5,000 | 1-Comb. 
105,000 5,000 
White Eagle Oil Corporation 
ee arr arene 15,000 15,000 | 4-Controlled Coil 
Coet TPP ii a a 6,000 5,000 | 2-Controlled Coil 





21,000 20,000 | 6-Controlled Coil. 





TOTAL—Standard Oil Company of New 
Vork—16 Betimeries. oo oe ciscccicc ces cles 256,000 107,500 | 32-Cross. 8-Controlled Coil. 

3-deFlorez. 1-Comb. 

— Vacuum Oil Company 








Paulsboro, New Jersey................ 20,000 5,300 | 3-Cross. 3-Tube and Tank. 
—_— CONN OO MOE cig 3s sas bac cveccas 6,500 1,600 | 2-Cross. 1-Tube and Tank. 
ink Lutrite Refining Corporation 
n. Hast St. Lottie, Timomis..<:. 0.6. c ect es 3,500 2,500 | 2-Pratt. 
oy WOO Tere, MON oon cc wc cccieccccs 5,000 5,500 | 3-Dubbs. 1-Lubrite (own). 
veins White Star Refining Company 

BN Se ree ree 7,000 3,750 | 3-Dubbs. 

Bartles Maguire Oil Company 

East ROD, RUNNIN 5 6.55» a'cials.6-s 05.0 : 5,000 3,150 | 2-Jenkins. 1-Vapor Phase. 
“Fea 47,000 21,800 | 5-Cross. 4-Tube and Tank. 2-Pratt. 
Sr 1-Lubrite. 6-Dubbs. 2-Jenkins. 

1-Vapor Phase. 

5 TOT: lh oo —Socony- Ve acuum Corporation— 21 

Refineries. ..... hate ad 9 edn aa 303,000 129,000 | 37-Cross. 8-Cont. Coil. 3-deFlorez. 


1-Comb. 4-Tube and Tank. 2-Pratt 
1-Lubrite. 6-Dubbs. 1-Vapor Phase 
2-Jenkins. 

















Standard Oil Company of California and Subsidiaries 























tld Rated Rated 
Crude Cracking 
COMPANY Capacity | Capacity Number and Type of Cracking 
s./Day| Bbls. /Day Units 
ys Standard Oil Company of California _ 
El Segundo, California.. tek 100,000 36,300 | 12-Dubbs (Richmond). 
ey Rochmons, California................. 100,000 18,200 | 8-Dubbs (Richmond). 
Bakersfield, Cahfornia................. yt een 
225,000 54,500 | 20-Dubbs (Richmond), 
Paso-Tex Refining Corporation 
ay OES I IS ee ey 10,000 4,000 | 1-Dubbs (Richmond). 
Col-Tex Refining Company* 
Colorado, | Sg a ee ee eee 14,000 3,000 | 1-Dubbs (Richmond). 
TOTAL—Standard Oil Company of 











California. —5 Refineries................ | 249,000 61,500 | 22-Dubbs (Richmond), 








(*6214% owned). 


Gulf Refining Company 
(Subsidiary Gulf Oil Corporation of Pennsylvania) 











Rated Rated 

Crude Cracking 

— COMPANY Capacity | Capacity Number and Type of Cracking 
Bbls. /Day| Bbls. /Day Units 








i sult Refining Company 


Bayonne, New Jersey..............06. 30,000 1,200 | 1-deFlorez. 
NINN ng on as posal ois nin ORG TED bk OS err 
Girard Point, Pennsylvania............ 40,000 19,000 | 7-Buerger. 
Be WORN, POUR eco c ve cicecccansbe 5,000 1,000 | 1-Buerger. 
NB EER ee 5,000 4,000 | 2-Buerger. 
— ea Se rer see 125,000 55,000 | 22-Buerger. 
Pittsburgh, Pennsylvania.............. 7,500 3,000 | 1-Buerger. 
|RSS rr 2c ome 12,000 9,000 | 2-Buerger. 
— pS ae rey er re 12,000 6,000 | 2-Buerger. 














r. DORAL HB Tee 5 oa. 58 sos seats case eae | 251,500 103,200 | 37-Buerger. 1-deFlorez. 
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and Isom Units) and 828 of them 
are operating. 

The present number of units in 
the industry in this country is given 
as 1350 (not including several un- 
der construction) with 482 shut 
down. Of this number the 22 lead- 
ing companies have 414 shut down 
units totalling 335,000 barrels of 
shut down capacity. For the in- 
dustry as a whole, the shut down 
total cracking capacity is 400,000 
barrels. Total rated cracking ca- 
pacity of the industry is 2,050,000 
barrels, of which 1,650,000 barrels 
is reported operating. Thus it is 
found that the 22 concerns in the 
group analyzed is operating 1,499,- 
330 barrels out of the total operat- 
ing capacity of 1,650,000 barrels, or 
90.86 per cent. 


Such an analysis strikingly points 
to recognition of the fact that the 
industry must engage in cracking 
of its heavier oils and residues in 
order to provide motor fuels to 
meet current requirements of the 
marketing branch of the industry. 
It indicates that the production of 
cracked gasoline must be engaged 
in by many of the refining concerns 
not now equipped with such facili- 
ties. Further, it indicates that 
cracked gasoline production must 
continue to increase. The present 
average production of 425,000 to 
450,000 barrels of cracked gasoline 
is in reality not sufficient to meet 
present requirements, and more of 
this product must be produced both 
for premium fuels and for blending 
with straight-run gasolines to keep 
abreast with the marketing trend 
toward increasing the anti-knock 
rating of non-premium gasolines. 


Of this same group of companies 
which operates 90 per cent of the 
cracking capacity of the country, 
15 companies are interested in the 
hydrogenation process and are 
stockholders in Hydro Patents 
Company, which controls all hy- 
drogenation patents in the United 
State. The 15 companies owning 
stock in Hydro Patents Company 
and which have investigated the 
process in actual operation both in 
Germany and the United States 
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(Refiner, August, 1932, page 449) 
have a total crude refining capacity 
of 2,526,250 barrels, which is about 
62 per cent of the total capacity of 
the industry in this country, and 69 
per cent of the total operating ca- 
pacity. The same 15 companies 
have a total cracking capacity of 1,- 
567,340 barrels, of which about 1,- 
250,000 is in operation, or over 80 
per cent of the total operating 
cracking capacity of the industry in 
this country. At present, however, 
the only hydrogenation units oper- 
ating are two units of Standard Oil 
Company of New Jersey at Bay- 
way and two units of Standard Oil 
Company of Louisiana at Baton 
Rouge. However, two thirds of the 
refining capacity of the United 
States is owned by concerns now 
financially interested in the hydro- 
genation process. 


DIVISION OF PLANT 
OWNERSHIP 


While the 22 companies in the 
group under discussion with their 
subsidiaries (47 companies in all) 
operate 177 refineries, which is 
36.87 per cent of all refineries in 
this country and 48.37 per cent of 
all operating plants, there remain 
about 300 refineries in the United 
States which are owned by about 
235 companies. Such a large num- 
ber of smaller units in the industry 
brings to notice the fact that while 
the petroleum refining industry, 
like several others, is dominated by 
a score of larger organizations, 
compared to such other industries 
as the automotive, public utility, 
and steel, the petroleum refining in- 
dustry is divided among a relatively 
large number of competitive units. 

The majority of the shut down 
refinery capacity of the industry is 
found among the smaller concerns. 
With a total inoperative capacity of 
around 400,000 barrels per day, 
(110 refineries) only 25,000 bar- 


TABLE 2—(Continued ) 


The Texas Corporation Subsidiaries 





COMPANY 


Rated 
Crude 
Capacity 
Bbls. /Day 


ed 
Cracking 
Capacity 
Bbls. /Day 


Number and Type of Cracking 
Units 





The Texas Company 
Port Arthur, Texas. 


Port Neches, Texas 
Houston, Texas 
West Dallas, Texas 


Amarillo, Texas 

San Antonio, Texas 

El Paso, T: 

West Tulsa, Oklahoma 
Lockport, Illinois 


Shreveport, Louisiana 
Pryse, Kentucky 
Casper, Wyoming 
Labarge, Wyoming 
Cody, Wyoming 
Craig, Colorado 
Sunburst, Montana 
Norfolk, Virginia 


Marcus Hook, Pennsylvania............ 


Providence, Rhode Island 


60,000 


20,000 
20,000 
16,000 


4,000 
3,000 
1,500 
14,000 
20,000 


6,500 
2,000 
7,000 

300 
3,000 
1,000 
4,500 
1,500 
1,500 
1,500 


1-deFlorez. 38-Holmes-Manley. 
2-Pressure Coke. 


1-Tube and Tank. 

2-Holmes-Manley. 1-deFlorez. 
3-Pressure Coke. 

1-Pressure Coke. 1-deFlorez. 

2-Holmes- Manley. 

1-Holmes- Manley. 

9-Holmes-Manley. 2-Pres. Coke. 

6-Holmes-Manley. 1-deFlorez. 
2-Pres. Coke. 


1-Holmes- Manley. 
3-Holmes-Manley. 1-Pres. Coke. 


1-Holmes-Manley (S.D.). 
1-Holmes-Manley. 
1-deFlorez. 





The Texas Company of California 
Coalinga, California 
Watson, California 
Fillmore, California 





Indian Refining Company 
Lawrenceville, [llinois 





TOTAL—The Texas Corporation—23 
Refineries 





64-Holmes-Manley. 5-deFlorez. 
11-Pres. Coke. 1-Tube and Tank 


3-Holmes- Manley. 
1-Cross. 





11,000 


3-Holmes-Manley. 1-Cross. 


8-Cross. 2-deFlorez. 








182,000 





67-Holmes-Manley. 9-Cross. 11- 
Pres. Coke. 7-deFlorez. 1-Tube and 
Tank. 








Consolidated Oil Corporation Subsidiaries 








COMPANY 


Rated 
Crude 
Capacity 


Rated 


Cracking 
Capacity 
Bbls. /Day|Bbls. / Day 


Number and Type of Cracking 
Units 





Sinclair Refining Company 
East Chicago, Illinois 
Coffeeville, Kansas 
Kansas City, Kansas 
Muskogee, Oklahoma 
Houston, Texas 
Fort Worth, 

San Springs, Oklahoma 


Marcus Hook, Pennsylvania............ 


Wellsville, New York 
Gladewater, Texas 





Producers and Refiners Corporation 
Parco, Wyoming 
West Tulsa, Oklahoma 
Blackwell, Oklahoma 


10,000 
1/500 


68,000 
23,000 


8-Sinclair. 35-Isom (25 S.D.). 
2-Sinclair. 10-Isom. 
2-Sinclair. 10-Isom (S.D.) 


10-Sinclair. 20-Isom (S.D.). 
4-Cross (S.D.). 


4-Sinclair. 20-Isom (S.D.). 
1-Sinclair. 





138,700 


10,000 
6,000 
1,250 


95-Isom (75-S.D.). 4-Cross (S.D.). 
27-Sinclair . 


6-Dubbs. 
3-Dubbs. 





Rio Grande Oil Company 
Vinvale, California 
El Paso, Texas 
Phoenix, Arizona 


17,250 


10,000 
5,000 
1,000 





"9-Dubbs. 


2-Jenkins. 








TOTAL—Consolidated Oil Corporation 
16 Refineries 





2-Jenkins. 





171,950 


232,100 





95-Isom (75 S.D.). 9-Dubbs, 4-Cross. 
27-Sinclair. 2-Jenkins. 








Richfield Oil Company of California 








Rated 


Rated 


rels of this capacity is owned by the 
22 companies forming the group 
analyzed here. The remainder, 375,- 
000 barrels: capacity, representing 
102 refineries, is owned among the 
smaller companies. Out of the total 
of 370 operating refineries the 


Crude 
Capacity 
Bbls. /Day 


Cracking 
Capacity 
Bbls. /Day 


Number and Type of Cracking 


COMPANY 
Units 





Richfield Oil Company of California 
Bakersfield, California 2,000 
Hynes, California 55,000 
Los Angeles, California 4, 
Watson, California 50,000 


TOTAL—4 Refineries 111,000 


4-Cross 
12-Black. 
4-Cross. 12-Black. 
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TABLE 2—(Continued ) 


Union Oil Company of California 











Rated Rated 
Crude | Cracking 
COMPANY Capacity | Capacity Number and Type of Cracking 
Bbls. /Day| Bbls. /Day Units 
Union Oil Company of California 
Gee, SCE 5s os ae cc dk De gees IOOO- Fok sie 
AGREED Ts wicioin Se ag ae we 2 SS Se a 
Ss oss ¥.0:0;4 alanis 3-o.0ibom 2 8 Spee aroate 
Cees NS 2k. ew eeo ua eos (SS Bae ree 
Santa Paula, California..:........2..... ce TRE 
Wilmington, California................ 55,000 21,000 
TOTAL--© Bees... 5.6. VE 106,900 21,000 | 4-Cross. 1-Lientz. 1-Carborundum. 




















Tide Water Associated Oil Company Subsidiaries 




















Rated Rated 
Crude | Cracking 
COMPANY Capacity | Capacity Number and Type of Cracking 
Bbls. /Day| Bbls. /Day Units 
Associated Oil Company (California) 
ts GN <6. a ee ak eee ears 60,000 10,000 | 1-Tube and Tank 
Watson, California (2 plts.)............ | 7 ER ere 
Ee Rio 5 Sig. oa ch pws s Sees SS eae 
79,500 10,000 | 1-Tube and Tank. 
Tide Water Oil Company 
DRVORME, NOW FOCWOG osc ccc cewek, 50,000 22,140 | 7-Tube and Tank, 
Tidal Refining Company 
Drumright, Oklahoma................. 18,000 5,000 | 2-Tube and Tank. 
TOTAL—Tide Water Associated Oil 
Compatiy, 6: Retimeries..... .i.6 ccc csc cetan 147,500 37,140 | 10-Tube and Tank. 

















Cities Service Company Subsidiaries 





























Rated Rated 
Crude Cracking 
COMPANY Capacity | Capacity Number and Type of Cracking 
Bbls. /Day| Bbls. /Day Units 
Empire Oil and Refining Company 
Crsiing, ORIBNOGNR. 2. <6... oa ck cess sae 5,000 1,500 | 2-Doherty (S.D.). 
Cente, ORRROR «so oss bid Saw tex 4,000 1,000 | 1-Doherty 
Ponca City, Oklahoma................ 12,000 6,500 | 4-Doherty. 2-Dubbs. 
RENE, BRINE 6.0 's oo n'a a's Sd ers 8 Oi 5,000 2,000 | 2-Dubbs. 
Bast Chicago, Flas ss 6 62s6s cad ecin ces 25,000 15,000 | 8-Doherty. 
Cities Service Refining Company 
East Braintree, Massachusetts.......... 20,000 6,300 | 2-Doherty. 2-Holmes-Manley. 
Crew Levick Company 
Pettys Island, New Jersey............. 8,000 4,500 | 3-Doherty. 
Titusville, Pennsylvania............... SS eee 
82,000 36,800 | 22-Doherty (2-S.D.). 4-Dubbs. 
2-Holmes-Manley. 
Louisiana Oil Refining Corporation 
weewenost: EAUIMANE 0.5. pec eeeces 18,000 13,500 | 9-Tube and Tank. 
Shreveport, Louisiana No. 2............ eee 
21,000 13,500 | 9-Tube and Tank. 
TOTAL—Cities Service Company 
RII Sos Fo vice ae hclglt win ev alc Sates 101,000 50,300 | 22-Doherty (2-S.D.). 4-Dubbs. 
2-Holmes-Manley. 9-Tube & Tank. 

















Continental Oil Company 














Rated Rated 
Crude Cracking 
COMPANY Capacity | Capacity | Number and Type of Cracking 
Bbls. /Day| Bbls. /Day Units 
Continental Oil Company 
NOE SR OONIMED. 5 Sina os sc waves tsdes 3,000 1,500 | 10-Burton (S.D.). 
MNO CR ofS sc bik wpe eee ke 1,500 1,000 | 1-Cross. 
Artesia, New Memico...........0..06005 eS ae ee 
Albuquerque, New Mexico............. So Sa eae 
Farmington, New Mexico.............. gt aero 
Lewiston, Montane... ..5 oo bos (at  3 ets 
Gienrock, Wyoming... ... 0.0.6... ccs eae 4,000 3,000 | 16-Burton (10-S.D.) 
Weeeem. Datta: TOMAG... 6. coco ce coeckds 5,000 2,000 | 4-Dubbs. 
Ponca City, Oklahoma................ 30,000 16,000 | 6-Dubbs. 2-Cross. 
Sapulpa, Oklshoimtes co. ..6 ke ks cae ds ,000 1,500 | 6-Cross. 
Baltimore, Maryland... i: 2.3... 005% 10,000 7,000 | 4-Dubbs. 2-Cross. 
TOTAL—11 Refineries.................... 62,500 32,000 a see (13-S.D.) 14-Dubbs. 
1-Cross. 
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group of 22 concerns are operating 
169 of them, while the 235 smaller 
companies are at present operating 
201 refineries. 

In the field of cracking the 
smaller concerns owning cracking 
equipment have 68 shut down out 
of a total of 108 units. Total shut- 
down capacity is 65,000 barrels per 
day out of 215,670 barrels capacity 
owned by the smaller and for the 
most part non-integrated companies. 
In this connection it will be well 
to recall that Bureau of Mines, I. 
C. 6641, Refineries in the United 
States, January 1, 1932, reported 
180 skimming plants (65 of which 
were shut down) which were not 
equipped with cracking facilities. 
Some of the skimming plants re- 
corded at that time have entered 
the mortality lists, but sufficient new 
companies have entered the field to 
make the total number of skimming 
plants nat equipped with cracking 
units and now operating, about the 
same, or approximately 115. 

In the analysis of facilities owned 
by the 22 companies concerned in 
this work the companies are ar- 
ranged according to crude charging 
capacities and in that sequence; 
making three groups such as: First 
group, capacity range from 200,000 
barrels per day upwards, into which 
classification seven companies fall, 
as was the case in the survey of 
September, 1930. The second group 
consists of companies having report- 
ed refinery capacity ranging from 
100,000 to 200,000 barrels. There 
are five companies in this section 
of Table 1, as compared to four 
last year, for the reason that Cities 
Service Company, through acquisi- 
tion of Louisiana Oil Refining Cor- 
poration and increases in capacity 
at other of its refineries has in- 
creased its reported rated capacity 
to 101,000 barrels per day. The 
third group consists of those con- 
cerns with less than 100,000 barrels 
daily capacity, down to and includ- 
ing Skelly Oil Company (23,000 
barrels) and Barnsdall Corporation 
(20,000 barrels). Through the 
merger of Vacuum Oil Company 
with Standard Oil Company of 
New York to form Socony-Vacuum 
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Corporation, and the merger of 
Cities Service and Louisiana Oil 
Refining Corporation, mentioned 
above, these companies have been 
removed from the third group. In 
their place has been added, Ohio 
Oil Company with its two subsidi- 
aries, Lincoln Refining Company 
and Marathon Oil Company, and 
Phillips Petroleum Company, with 
three refineries having total rated 
capacity of 38,000 barrels. There 
are certain other organizations in 
the industry possessing similar re- 
fining capacities according to re- 
ports, but they are not of the in- 
tegrated type, nor interested in hy- 
drogenation, nor do they occupy 
important positions in the industry 
along other lines in addition to re- 
fining, and for these reasons are 
not included in an analysis having 
to do with cracking, hydrogenation 
and industrial importance. 
Estimating roughly that these 22 
companies operate their total refin- 
ing capacity, which is 80 per cent 
of the total for this country, at 60 
per cent of rating, and secure 44 
per cent gasoline from the barrel 
of crude, then this group can easily 
provide the market with 75 to 80 
per cent of the present daily aver- 
age production of motor fuels. 


SEVEN COMPANIES: 
52.9 PER CENT 

The first group of companies in 
Table 1, consisting of such well 
known organizations as Standard 
Oil Company of New Jersey, So- 
cony-Vacuum Corporation, Stand- 
ard Oil Company (Indiana), Gulf 
Oil Corporation, Standard Oil 
Company of California, Shell Un- 
ion Oil Corporation and The Texas 
Corporation, each with a refining 
capacity rated above 200,000 bar- 
rels daily, operate 92 major refiner- 
ies, or about one-fifth of the total 
in this country. It is interesting to 
note that Standard Oil Company of 
New Jersey, with its four subsidi- 
aries (16 refineries) has 12 per 
cent of the total refining capacity 
and 20.7 per cent of the total crack- 
ing capacity of the industry in this 
country. Formation of Socony- 
Vacuum Corporation placed that 
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TABLE 2—(Continued ) 
Pure Oil Company 

















Rated Rated 
Crude | Cracking 
COMPANY Capacity | Capacity | Number and Type of Cracking 
Bbls. /Day| Bbls. /Day Units 
Pure Oil Company 
IS ot th oes as Chae ei ae ere 9,000 7,500 | 2-Cross. 4-Gyro. 
as ibn SGaiork ore-0: 6 akon are 6,500 6,500 | 4-Gyro. 
ee ORE EE ae 1 OS eee 
Ardmore, Oklahoma................... 2,500 2,500 | 4-Dubbs. 
Muskogee, Oklahoma.................. 9,000 6,000 | 2-Cross. 2-Gyro. 
Marcus Hook, Pennsylvania............ 20,000 12,000 | 4-Cross. 3-Gyro. 
NS IID 6 0G cig oc 305k 2% 4-0. 0 s:050-0 30,000 16,000 | 24-Cross. 3-Gyro. 
Cabin Creek, West Virginia............ 3,500 1,200 | 3-Gyro. 
Bt rere 85,500 51,700 | 4-Dubbs. 32-Cross. 19-Gyro. 











Sun Oil Company 




















Rated Rated 
Crude | Cracking : 
COMPANY Capacity | Capacity Number and Type of Cracking 
Bbls. /Day| Bbls. /Day Units 
Sun Oil Company 
. SSSA SEC iene oar mn 12,000 8,000 | 2-Sun. 
PIN ing 5 ans 6: 6s ace wib a oun ore DRT i iniecwas 
Marcus Hook, Pennsylvania............ 40,000 20,000 | 10-Sun. 
pg 8 Se re nr ere 62,000 28,000 | 12-Sun. 

















Standard Oil Company of Ohio and Subsidiaries 

















Rated Rated 
Crude Cracking 
COMPANY Capacity | Capacity Number and Type of Cracking 
Bbls. /Day| Bbls. /Day Units 
Standard Oil Company of Ohio 
eA ES rere ae 20,000 4,800 | 4-Tube and Tank. 
cs, scien icersucals oi 16,000 5,400 | 2-Tube and Tank. 
gl Rea Le pack go pacaaied 7,500 9,000 | 2-Cross. 1-Solar 
Latonia Refining Company 
Ds DEMIR oc nce bee kn secures 8,000 4,800 | 2-Tube and Tank. 
pcos y, |S B.S rere 51,500 24,000 | 8-Tube and Tank. 2-Cross. 1-Solar. 

















Mid-Continent Petroleum Corporation 











Rated Rated 
Crude | Cracking 
COMPANY ne age Capacity Number and Type of Cracking 
Bbls. /Day| Bbls. /Day Units 
Mid-Continent Petroleum Corporation 
WOGe Filan, OCRIRNOMIR... 6. bi cdc cccceee 40,000 15,000 | 50-Own. 














Atlantic Refining Company 




















Rated Rated 
Crude /| Cracking 
COMPANY Capacity | Capacity Number and Type of Cracking 
Bbls. /Day| Bbls. /Day Units 
Atlantic Refining Company 
Franklin, Pennsylvania................ 9,000 6,000 | 6-Cross. 
Philadelphia, Pennsylvania............. 50,000 32,600 | 10-Cross. 4-deFlorez. 2-Lewis. 
Pittsburgh, Pennsylvania.............. 8,000 4,000 | 2-Cross. 
I, AN orp ct eccsewewcones - §,000 3,600 | 2-Lewis. 
peso rr eae 72,000 46,200 | 18-Cross. 4-deFlorez. 4-Lewis. 

















Skelly Oil Company 














Rated Rated 
Crude | Cracking 
COMPANY Capacity | Capacity Number and Type of Cracking 
Bbls. /Day| Bbls. /Day Units 
Skelly Oil Company 
ee ee ree ere 23,009 24,500 | 1-Pipe Still. 9-Jenkins'(6 S.D.). 
2-Skelly-Rittman. 
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TABLE 2—(Continued) 


-Barnsdall Corporation Subsidiaries 


concern second in capacity in the 
domestic industry and displaced 














Standard Oil Company of Indiana. 
Rated Rated . ‘ ‘ : 
stabeiaiats Rog CS aeons This company, now third in the list, 
2 pac ty ty umber an: ype o cKin' }4 4 4 
Bbis. Day| Bbis. Day Units sold three of its domestic refineries 
Barnsdall Refineries, Inc. to Standard Oil Company of New 
CUNO, “MENON 56-58-00: 658 0 016 ote is bud 4,000 1,500 | 4-Dubbs. « 
Barnsdall, Oklahoma.................. 5,000 4'000 | 3-Cross. Jersey last year. 
Okmulgee, Oklahoma.................- 11,000 3,600 | 4-Cross. : 
Each of the seven concerns in 
TOTAL —S Rete. a. bone oc eo ets 20,000 9,100 | 4-Dubbs. 7-Cross. ‘ 
the first group with the exception of 














Ohio Oil Company Subsidiaries 





Standard Oil Company (Indiana) 





has increased its refining capacity, 





Rated | Rated to the end that the total daily rated 
Crude | Crackin . ‘ 
COMPANY Capacity | Capacity | Number and Type of Cracking capacity for the group has been in- 


Bbls. /Day| Bbis. /Day 


Units 





Lincoln Refining Company 





creased during the past two years 














Robinson, Illinois..................... 10,000 7,600 | 4-Holmes-Manley. from 1,985,500 barrels to 2,130,300 
Marathon Oil Company 

Bristow, Oklahoma.................-.. 5,000 400 | 3-Slagter (S.D.). barrels per day. The same group 

ee EET err 2,500 900 | 6-Slagter (S.D.). P : 

Fort Worth, Texas.................... 5,000 900 | 6-Slagter (S.D.) of seven companies, through the 

Be ee a ons oo onus oe Dade mas BT cosas , a bil > 
—_$___— Recedest Nieto 7 erection of additional cracking fa- 
TOTAL—Ohio Oil Company 5 Refineries... . 25,500 9,850 | 4-Holmes-Manley. 15-Slagter (S.D.). 





cilities, and despite abandonment of 





Phillips Petroleum Company 





a large number of Burton cracking 
stills, has increased its rated crack- 








ing capacity from 1,033,075 to 1,- 


Grude Concin P05 l Th 
ude ac P= 
COMPANY city ae 205,940 barrels. e group ope 


Ca; Ca; 
Bbls. /Day| Bbls. /Day 


Number ont of Cracking 


nits ates 92 refineries (19.16 per cent of 





Phillips Petroleum 


Company 








the total).and owns 772 cracking 











Kansas City, Missouri................. 8,000 2,500 | 1-Dubbs. its 7 f 

Okmulgee, Oklahoma.................. 5,000 2,500 | 1-Dubbs. units (57.18 per cent o! the total 

ON PUI ase cacy sacs pa cece bs 25,000 | 12,500 | 8-Phillips (2 Bldg.). number). The refining capacity of 
TOTAL—3 Refineries.................+005 | 38,000 17,500 | 2-Dubbs, 8-Phillips. 


this group is 52.92 per cent of the 








Type and Number of Processes Used by 22 Leading 


TABLE 3 


Companies and Total Number of Same 32 
Processes in the United States 

















total for the industry and its 
cracking capacity is 58.82 per cent of the total. Of the 
operating refining capacity of the country this group 
has 58 per cent. With the exception of Gulf Oil Cor- 
poration, the members of this group are interested in 
the hydrogenation process. 


Numb Total ; 

Type Process Units United States Merging of Standard Oil Company of New York 
ee 12 12 (subsidiaries, Magnolia Petroleum Company, Gen- 
mrect (Gulf) 0.2... ce ee ee eee A on eral Petroleum Company and White Eagle Oil Cor- 
Geen <5 i. oe ee 1 1 poration) with Vacuum Oil Company (subsidiaries, 
DI 5 ake xs secs o6n uh anne 2 2 Thi : i 2 i ini 
SIE “AMM <o otin Lu vin ae sac aen be bs 8 8 bsssasc otee Renning Company: Lae nena 
COMI aod. os scsbuioiaa whee se 1 1 Corporation and Bartles Maguire Oil Company in 
CTOSS . seeeeeeeeeeeee ee eeee teen cess 137 151 the refining field) brought about the existence of the 
MN 532i 5 paichsndens cen eet saws 15 15 ; ‘ : P 
NINE oo adn ceca cake laws id 22 22 ~~ +second largest integrated oil company in the United 
Dubbs RE eee PP ee Ee Pee NE ee i | 173 States. Other than this, Standard Oil Company of 
ON Aa oa vate ar te oS. To 19 21 2 8 ‘ 

Holmes-Manley 2205. cis csusesess 106 113 New Jersey acquired Mexican Petroleum Corpora- 
High Pressure .............+..0.000e 3 3 tion from Standard Oil Company (Indiana), and The 
Serer Sete ee eee 5 5 ss . s ei ” 

a a ee 93 92 Texas Corporation acquired Indian Refining Com- 
ioe Serer rer eee eee eee eee 7 " pany, Lawrenceville, Illinois. Standard Oil Com- 
7+ “RADE ea baeravirte aeeia ra 4 pany (Indiana) consolidated the refining properties 
LM 2 cs cccccccsccscccssccsssnscs 22 22 of Midwest Refining Company to operate under the 
Fe RPE ON POLE OEE TOC EES Ft oe 1 1 : r : 
MSE ORN figs. < (acts 6 65 Arc ds acre BES 50 50 parent company name. No other changes were made 
| ROR eee ere re 1 1 affecting the first group of seven companies. 
Presere Me © osc ohne se cea Sees 11 11 ; f : 

FRR 8 de ca Sal a tain 2 2 In the second grouping (capacity ranging from 
Ree Fae See TREY Ao SRR ENE MEME <' a 100,000 to 200,000 barrels) there are five companies 
Salar o iE I HORNE RCL OO ‘i 1 1 including Consolidated Oil Corporation, Tide Water 
Sun Company 6666.06 06a 0 0-6 <0iee's.0:9:9.0 6 12 12 Associated Oil Company, Richfield Oil Company, 

[ee VEBOE 2 MORE | ooo os oes cea os 1 Z i ; ‘ ; ap p 
Takis aaa PIII ee a 127 127 Union Oil Company of California and Cities Service 
es err l i Company, which entered this grouping for the first 
Total Number Processes Reported in U.S. ............ 40 time when it acquired Louisiana Oil Refining Cor- 


January, 1933—A Gulf Publishing Company Publication 25 





poration and enlarged certain of its major refineries. 
The five companies operate 42 refineries and own 213 
cracking units. Their total rated refining capacity is 
638,350 barrels and their total rated cracking capacity 
is 370,000 barrels. Added to the first group to make 
a total of 12 companies, with subsidiaries, totalling 
35 companies, with capacity rating above 100,000 
barrels daily, some interesting facts are evidenced. 


TWELVE COMPANIES: 68 PER CENT 


Such a group operates 134 refineries and owns 985 
cracking units. The total crude oil charging capacity 
is rated at 2,768,650 barrels per day and this figure 
is 68.78 per cent of the total rated refining capacity 
of the country. Their aggregate rated cracking ca- 
pacity is 1,576,480 barrels which is 76.90 per cent of 
the country’s total. During the past two years this 
group of 12 companies has shown a gain in refining 
capacity of 213,300 barrels and a gain in cracking 
capacity of 351,300 barrels. The companies con- 
cerned own 72.96 per cent of the cracking units in 
this country. 

It is interesting to note that practically all of the 
properties or manufacturing facilities of these larger 
concerns are in operation continuously. The 22 com- 
panies, operating 177 refineries report but eight 
plants inoperative with a total capacity of 25,000 
barrels. Practically all of the shut down cracking 
capacity is of the Burton and Isom type, with a few 
of the older installations of the more modern types 
of processes now out of operation because of obso- 
lescence and wearing out of the metal. The total 
rated shut-down capacity of the 22 companies is 
335,000 barrels, leaving a total of 1,499,330 barrels of 
rated capacity in operation. 

The third group of companies listed in the table 
consists of 10 companies which operate 43 refineries 
with a reported capacity of 480,000 barrels per day 
and a total of 257 cracking units aggregating 257,850 
barrels reported capacity. 

The 22 major companies included in this analysis 
control or own 47 refining organizations, each of the 
integrated type, and have 177 refineries. This is 36.87 
per cent of the total number of refineries and 48.37 
per cent of the total number of operating plants in 
this country. With the aggregate rated capacity of 
3,248,650 barrels daily, these important companies 
have 89.61 per cent of the reported operating capac- 
ity in the United States, and 80.70 per cent of the 
total capacity, including the shut-down and building 
plants. 

Through the employment of 1242 cracking units 
(828 operating, 414 shut down) which is 92 per cent 
of all cracking units in this country, these organiza- 
tions contribute largely to the present yield of gaso- 
line from the barrel of crude, which this year has 
been averaging better than 44 per cent. They have 
95.27 per cent of the operating cracking units in the 


26 


United States. The total cracking capacity reported 
is 1,834,330 barrels daily, or 89.43 per cent of the 
total cracking capacity in the domestic industry. 


The remaining approximately 20 per cent of the 
crude charging capacity and about 10 per cent of the 
cracking capacity (108 units) is divided among 235 
companies with about 300 refineries. It is seen that 
a large proportion of these 300 refineries are of the 
skimming type, producing straight-run gasoline, 
possibly kerosene and gas oil, and producing much 
fuel oil. What is true of the dominance of the 22 
companies analyzed in this report in regard to motor 
fuels is also true of the production of lubricating oils 
and greases and but few concerns outside of the in- 
tegrated companies are engaged in such manufacture. 


Current announcements relative money to be spent 
in rehabilitation of oil company properties is indica- 
tive of the fact that the leading integrated oil com- 
panies expect to continue to strengthen their posi- 
tion and to make ready for such demands as may be 
put upon them by the manufacturers of internal com- 
bustion engines and automobiles. Perhaps to a large 
measure such expenditure is really essential to secure 
modern efficiency through rehabilitation of the re- 
fineries involved. However, through the various In- 
dustrial Rehabilitation Committees such companies 
as Standard Oil Company of New Jersey and Stand- 
ard Oil Company of California have announced their 
intention of spending $20,000,000 and $3,000,000 re- 
spectively improving plant and properties. 
Refining Company now has under way a program in- 
volving some $2,000,000 expenditure at certain of its 
plants. Shell Oil Company of California, has an- 


Sinclair 


nounced that it plans spending $8,000,000 on the 
West Coast during 1933, “largely to be expended in 
the extension of its refining, producing, and distribut- 
ing facilities throughout the Pacific Coast.’’ Associ- 
ated Oil Company has announced plans to spend 
$6,000,000 on the West Coast, largely for the same 
purposes. Union Oil Company of California is re- 
ported to have decided upon large expenditures for 
1933, with details not available at this writing. Gen- 
eral Petroleum Corporation is engaged in a program 
involving approximately $1,500,000, and Standard Oil 
Company (Indiana) is reported planning to go ahead 
with its program of new work involving construction 
of additional cracking facilities and auxiliaries. Re- 
ports not yet available for publication indicate that 
additional construction of refineries may be expected 
in the Gulf Coast area, and that enlargements or ex- 
pansion programs will be announced involving fur- 
ther important construction in the Middle West and 
on the Eastern Seaboard. 

In as much as refining capacity is now more than 
abundant it is not expected that atmospheric distil- 
lation facilities will be installed to any great extent 
other than those units required to replace worn out 
equipment. 
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Preparation of Butyl Alcohols 


From Cracking Still Gases: 


HE butylene “concentrate” used in the prepara- 

tion of butyl alcohols was obtained in the rec- 
tification of the so-called “amylene liquid” or pyro 
gasoline according to the method developed by Mar- 
kovich and Pigulevskii.t It had the following com- 
position : 

EWN soles ad ets alo ee eee 20 to 18 per cent 

DOr MAIO cise ko.5. hoe wt patos 35 to 40 per cent 

Normal butylenesf ............. 35 to 40 per cent 

Admixtures: some amylenes, nor- 

mal butane, etc. 


Total unsaturation determined 
with bromine water by the 


Peéimpel Meio. ...0 ck ses 96 to 97 per cent 
Initial boiling point ........... —5 to —8 °C. 
Wi aN so ele oie op ea +1 to +2 °C. 
The following series of experiments were carried 

out: 

Duration Agitation Temperature °C. 
1 12 hours none or gentle 
2 5 hours gentle 
3. 5 hours vigorous 
4 5 hours vigorous 4 
5 5 hours gentle —20 to —18 °C. 
6a 5 hours 


each: vigorous; consecutive treatments with acid 
of gradually increasing strength. 

ob Ditto; gradual conversion by acids of varying 
strength. 

The sulfuric acid was charged first into bottles 
and cooled to —8 to —10°C., butylene concentrate 
cooled preliminarily to —-10°C. was admitted in the 
same bottles which were then stoppered with rubber 
stoppers provided with thermometers. The agita- 
tion was carried out by hand for a predetermined 
period and temperature (varying within 1 to 20 °C.) 
but with different intensities. A 30 minutes settling 
period followed to allow the acid sludge to precipi- 
tate. The contents were brought down to a tempera- 
ture of —10 to —8 °C. and the acid sludge syphoned 
over into a receiver, weighed and transferred into a 
measuring cylinder with ice, the amount of ice being 
calculated as to keep the volume of the mixture at 
500cce. after the ice was melted. The solution ob- 
tained was allowed to stand for 12 hours. Toward 
the end of this period a layer of polymers composed 
of polymerization products of some of the compon- 


Published in Russian under the title, Action of Sulfuric Acid on the 
Lightest Products Obtained in Vapor Phase Cracking on Petroleum. 
(Research carried out in the laboratory of ‘“Neftegas’”). V. V. Pigulev- 
skii and S. A. Nazarov. Petrogard. Neftyanoe Khozyaistve: 20, 292- 
300. Abridged translation from Russian by A. A. Boehtlingk. 

+Cf. M. B. Markovich and V. V. Pigulevskii. Gases from petroleum 
cracked in the vapor phase. Neftyanoe Khozyaistvo: 18, 425-44 (1930) ; 
(Cf. Refiner: 11, No. 3, 256-63; No. 4, 303-8; No. 5, 348-54. 1932). 
Chemical Abstr.: 25, 1979 (1931). 
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REPARATION of butyl alcohols from butylene 

“concentrates” in the liquid phase, the action of 
sulphuric acid, was dealt with to some extent in the 
series of articles “Gases Produced from Cracking Oil 
in Vapor Phase,” appearing in the Refiner in the 
issues of March, April and May, 1932. The present 
abridged article deals with a series of further experi- 
ments in the production of butyl alcohols from petro- 
leum gases secured in vapor phase cracking. 











ents present in the butylene concentrate appeared on 
the surface, it was separated in a separatory funnel 
and investigated by the method described below. The 
aqueous solution was neutralized to a weakly alka- 
line reaction and fractions boiling below 100°C. were 
removed by distillation. The alcohol was salted out 
by potash from the distillate obtained. It was, after 
its separation from the potash solution and filtration, 
distilled with a column, the walls of which were pro- 
vided with tooth-like projections. Two fractions, one 
boiling up to 85°C. (initial boiling point 75 to 78°C.) 
and the other boiling at 85 to 100°C., were collected 
separately. The first fraction corresponds approxi- 
mately to tri-methyl carbinol while the second corre- 
sponds to ethyl-methyl carbinol. The acid sludge 
was neutralized with a saturated solution of KOH. 

Some of the polymers separated from the acid 
sludge on dilution with water (ice). These were the 
sulfuric acid polymers. The other portion of the poly- 
mers was soluble in the butylene concentrate which 
did not participate in the reaction. It was freed of 
polymers by distillation which was carried out in an 
apparatus consisting of two bottles connected by a 
tube. The first bottle was charged with the sub- 
stance and was placed in a water bath while the sec- 
ond, the receiving bottle, was immersed in a cool- 
ing medium of —10 to —20°C. and served simultane- 
ously as a condenser. The distillation was finished 
when the bath temperature increased to 50°C. 

The process was checked mainly by the yield of 
alcohol. Moreover the increase in the weight of the 
acid after the reaction showed the amount of buty- 
lene concentrate which participated in the reaction. 
By subtracting from this amount the amount of poly- 
mers obtained on diluting the acid sludge with water 
(ice) the amount of “useful” hydrocarbons with re- 
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spect to alcohol, i.e., hydrocarbons converted into 
alcohol, is obtained. 

The amount of residue left over after distilling off 
the portion of the butylene concentrate which did 
not take part in the reaction containing polymers, 
when added to the amount of polymers obtained on 
diluting the acid sludge with water (ice), gave the 
total amount of polymers. 

The influence of the acid strength on the alcohol 
yields was investigated with acids having concen- 
trations from 45 to 85 per cent, using equimolecular 
proportions. 

(1) In the first series of experiments, the dura- 
tion of treatment amounted to 12 hours. The initial 
temperature was —10°C. It was not possible, when 
working with 80 to 85 per cent acid, to hold the tem- 
perature even at 0°C. Another difficulty was that 
the mixture solidified at 0°C., this causing the re- 
action to proceed very slowly. A higher temperature 
caused a too vigorous reaction accompanied by the 
formation of large amounts of polymerization prod- 
ucts. Acids of 70 to 75 per cent concentration did 
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FIGURE 1 


First series of experiments given as abscissae 
on the curves. 


ACID STRENGTH 
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Legend— 
1 Percentage of the total polymers. 
2 Per cent yield of alcohol. 
3 Percentage of polymers on diluting acid sludge with water. 
4 Per cent polymers in the residue left after distilling off hydro- 
carbons which did not participate in the reaction. 
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FIGURE 2 
Second series of experiments. 


STRENGTH OF ACID GIVEN AS ABSCISSAE ON THE CURVES 
Legend— 


1 Percentage of the total of polymers. 

2 Yield per cent of alcohol. 

3 Per cent polymers separated on diluting the acid sludge with 
water. 

4 Per cent polymers left after distilling off hydrocarbons which 
did not participate in the reaction. 


not react as heavily but the heat transfer was un- 
satisfactory and the formation of polymers excessive. 

In an attempt to create identical working condi- 
tions all acid-hydrocarbon mixtures investigated on 
these series were gently agitated by hand under ex- 
actly identical conditions at +10°C. whereby the 
highest alcohol yield of 4 to 8 per cent without a 
simultaneous formation of polymers was attained 
with the 50 to 55 per cent acid, a noticeable increase 
in polymers being observed with 55 to 60 per cent 
acids while up to 40 per cent of polymers were 
formed with 70 per cent acid. Less polymers but 
more alcohols were obtained on treating with a 75 
per cent acid, alcohols boiling at 85 to 100°C. pre- 
dominating over those of 78 to 85°C. boiling range. 
These alcohols were also less soluble in water than 
alcohols obtained on treating with weaker acids, the 
former formed. with water two layers and had a spe- 
cific gravity of 0.825 (at 0°C.) which comes close 
to that given by Beilstein for ethyl-methyl carbinol 
(0.82). The results of this experiment are repro- 
duced in Figure 1. 

(2) In these experiments it was desirable to de- 
termine the influence of the duration of treatment. 
The butylene concentrate was accordingly treated 
with acids for five hours. 

From the summary of results of the second series 
of experiments (Figure 2) it is possible to conclude 
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FIGURE 3 
Third series of experiments. 
STRENGTH OF ACID GIVEN AS ABSCISSAE ON THE CURVES 
Legend— 
1 Percentage of the total of polymers. 
2 Yield per cent of alcohol. 


3 Per cent polymers, separated on diluting the acid sludge with 
water. 


4 Percentage of polymers left after distilling off the hydro- 
carbons which did not take part in the reaction. 


that the yield of alcohol decreased by 50 per cent in 
spite of the fact that polymers were absent when 
using a 55 per cent acid. Thus a shortening of the 
treating period leads to lower yields of alcohols and 
polymers. While the highest alcohol yield was ob- 
tained with a 70 per cent acid, this, however being 
accompanied by a high amount of polymers. 

(3) The effect of vigorous agitation was investi- 
gated in these series of experiments (Figure 3). 

As may be seen from the diagram, the influence 
proved to be of a considerable magnitude. At low 
acid concentrations the alcohol yield showed a con- 
siderable upward trend while the increase in poly- 
mers was quite insignificant. However, when using 
strong acids such as a 65 per cent acid the yield of 
polymers increases considerably (up to 28 per cent) 
while that’ of alcohol reaches 42 per cent. Stronger 
acids affect the alcohol and polymer yield in the same 
manner as shown in the second series of experiments. 
It is possible, when using a 60 per cent acid, to raise 
the yield of alcohol up to 40 per cent, producing 
simultaneously a total of 7 per cent polymers, i.e., 
reaching almost the theoretical yield when using a 
butylene concentrate as the original product for the 
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preparation of tri-methyl carbinol based on the an- 
alysis of the butylene concentrate given above. On 
lowering the treating temperature from +-5 to +8°C. 
to —10°C. and using a 60 per cent acid the formation 
of polymers can be entirely eliminated. That this is 
actually the case is shown in the fourth series of ex- 
periments. 

(4) In the fourth series it was possible to lower 
the amount of polymers from 7 to 3 per cent for 60 
per cent acid and from 28 per cent to 8 per cent for 
65 per cent acid, in spite of the fact that the experi- 
ment was carried out under the same conditions as 
the previous experiment with the only difference 
that the temperature was held at 0°C. The amount 
of polymers increases when applying 75 per cent to 
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FIGURE 4 é 
Fourth series of experiments.¥ F 


ACID STRENGTH GIVEN AS ABSCISSAE ON THE CURVES 


Legend— 
1 Per cent of total of polymers. 
2 Per cent yield of alcohol. 
3 Per cent of polymers separated on diluting the acid sludge. 


4 Per cent of polymers left after distilling off hydrocarbons which 
did not take part in the reaction. : 


ifth series of experiments. 


80 per cent acids and the yield of alcohols is lowered. 
Evidently this is due to the polymerization of the 
butylene. 


(5) Attention is called to the fifth series of ex- 
periments (Figure 5) where a thorough cooling, 
—20° to —18°C. was effected during a five-hour 
treating period accompanied by slight agitation. A 
comparison of the diagrams of these series of ex- 
periments with that of the first series shows that the 
former are an almost complete reproduction of the 
latter. All data thus shift from the acid of low to 
acids of high concentrations. The amount of poly- 
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mers in the latter case is even considerably lower. A 
comparison of the data of the fifth with that of the 
second series of experiments shows that the alcohol 
yields are alike when using the 75 per cent acid while 
35 per cent less polymers is formed when working 
at lower temperatures. Thus it appears to be im- 
possible to obtain in one operation an alcohol of a 
definite concentration when using thorough agita- 
tion at a temperature even as low as —10°C. Ex- 
periments of the fifth series show that this might be 
impossible even on applying such low temperatures 
as —20° to —18°C., and a concentrated acid, because 
polymers are produced even with 70 per cent to 75 
per cent acid, and moreover, as will be seen later, 
normal butylene reacts only slowly with 65 per cent 
to 70 per cent even if the temperature is raised. 


(6-a) Considering the above results a consecutive 
treatment of fractions with an acid wf gradually in- 
creasing strength seemed advisable. Accordingly the 
butylene concentrate was first treated with a 60 per 
cent acid at —10°C. thorough agitation being used. 
Thus almost the entire isobutylene was removed. 
The residue was then treated for five hours at +-8°C. 
with a 70 per cent accompanied by vigorous agita- 
tion. This caused a polymerization and alcohol was 
not formed at all. However, when substituting 75 
per cent for the 70 per cent acid 18 per cent of alco- 
hol was produced from the butylene concentrate 
freed from iso-butylene, corresponding to 12 per cent 
on the original butylene. The polymers obtained 
after diluting the acid sludge with water (ice) were 
neutralized with KOH to an alkaline reaction and 
were completely dissolved after the addition of twice 
the amount of water. After all these unsuccessful 
experiments it was decided to treat the butylene con- 
centrate, freed of iso-butylene, with weak acids, but 
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FIGURE 6 
Distillation of the aqueous solution of the acid sludge. 
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FIGURE 7 


Distillation of alcohols from polymers. 


using a longer period for the treatment as well as a 
higher temperature. 


(6-b) Therefore the butylene concentrate was 
first treated for five hours with a 60 per cent acid at 
—10°C. accompanied by strong agitation. Thus it 
was possible to remove almost the entire iso-butylene 
without the formation of polymers. The alcohol on 
being distilled gave the following results: 


PRI ora Cio bad ok 6 So pred ake eas 20 per cent 
act sche nor aers ashe Satie! Sieben ea 80 per cent 
RN Sean hoc waes dd ecenee ae ag ree ee 0.0 per cent 


If we assume that the aqueous hydrate boils at 
80°C, the alcohol is composed almost entirely of tri- 
methyl carbinol. The butylene concentrate remain- 
ing after the reaction was treated again with 60 per 
cent acid at 0°C. and thorough agitation for five 
hours, this however did not produce the desired ef- 
fect and the temperature was brought up to 30°C. 
but without result. Therefore the 60 per cent acid 
was substituted with 65 per cent acid and the tem- 
perature was gradually brought up to 30°C. the op- 
eration lasting 20 hours. Thus a 16 per cent yield of 
alcohol, calculated on the original raw material (boil- 
ing below 100°C.) was obtained from the neutralized 
acid sludge. From the neutralized polymers, diluted 
with water in which they were partially dissolved, 
10 per cent distilled below 100°C., calculated on the 
butylene concentrate without the iso-butylene. 

Thus the total yield of alcohol was 33 per cent 
(23 per cent of alcohol from neutralized acid sludge 
and 10 per cent from the polymers). Distillation of 
the aqueous solution of the acid sludge in a column 
provided with tooth-like projections followed by dry- 
ing over fused potash for 12 hours gave the results 
plotted in Figure 6. 

The butylene concentrate which did not react with 
65 per cent acid under the conditions prevailing in 
the previous experiments was treated with a 70 per 
cent acid for 10 hours and at —30°C. The hydrocar- 
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bons reacted completely with the acid treatment 
with 65 per cent acid yielded 12 per cent alcohols. 


From data in Figure 7 it can be seen that under 
the above conditions up to 30 per cent of methyl- 
ethyl carbinol can be produced from the original 
butylene concentrate. No doubt this yield can be in- 
creased by first utilizing the hydrocarbons which did 
not take part in the reaction and second, improving 
the quality of the original material, because of buty- 
lene concentrate of an inferior quality was used in 
these experiments as compared with that used in ex- 
periments of the third series. 


Referring now to the acid consumption it was 
found that alcohol yields do not decrease when using 
0.5 mol of acid per mol of alcohol. 


Finally it is important to ascertain conditions for the 
preparation of chemically pure alcohols. Therefore alco- 
hols obtained in all the previous experiments were 
combined. They were first thoroughly salted out with 
K,CO, and dried over K,CO,. On distilling this mix- 
ture with a glass column which was one meter high and 
charged with pieces of copper, the following results 
were obtained (Figure 8). 

The major portion of the fractions was concentrated 
at the temperature of 78 to 86° C.; otherwise the results 
of the distillation are not clearly expressed. 


For the purpose of removing the water the alcohol 
fractions were dried over BaO and after the first re- 
distillation of fractions decanted from Ba(OH),. They 
were distilled with a dephlegmator having tooth-like 
projections on the walls the fraction boiling at 82° to 
83° C. solidified even in the cooler. Its melting point 
was found to be +17 to +18°C. The results of dis- 
tillation after drying are given in Figure 8, curve 3. In 
concluding the chapter on tri-methyl carbinol it can be 
said that its preparation in a chemically pure state is not 
accompanied by any difficulties. Repeated experiments 
showed that the procedure can be greatly simplified. 
The fraction of the alcohol collected in the distillation 
of the acid sludge diluted with water (ice) was salted 


*Neftyanoe Khozyaistvo: 9, 576 (1925); Brit. C.A.: 1926, 394. 
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FIGURE 8 


Distillation of alcohols. 
Legen d— 


1 First distillation. 
+ Second distillation. 
3 Third distillation. 
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FIGURE 9 
Legend— 


1 First distillation. 
2 Second distillation. 


out with potash and then dried over BaO. The fraction 
distilling at 83°C. in a one degree range distillation 
yielded an alcohol with a solidification point of +15° 
to +18° C. from which a product of a +25° C. melting 
point was obtained by freezing out (crystallization). 


Fractions from the experiments with 75 to 80 per cent 
acid were collected, i.e., fractions of alcohols which are 
contained mostly in the 85° to 100° C. fraction, for the 
purpose of better understanding and for the determina- 
tion of the character of the alcohol which concentrates 
within 85° to 100°C. These fractions were salted out 
with K,CO, and dehydrated with fused K,CO, and dis- 
tilled. The main portion was collected at 95° to 100° C. 
(see Figure 9). This fraction corresponds to methyl- 
ethyl carbinol. It had a boiling point of 98° to 99° C. 
and yielded, after drying and redistillation an alcohol 
of the specific gravity of 0.826 (at 0°C.), while accord- 
ing to Beilstein methyl-ethyl carbinol boils at 99° to 
100° C. and has a specific gravity of 0.827. 


Finally the last point of interest in this investigation 
is the determination of conditions for the preparation 
of the so-called di-vinyl concentrate, i.e. a mixture of 
hydrocarbons containing the largest possible amount of 
di-vinyl. As was shown at the very beginning, butylene 
concentrate contains in the best case 20 per cent of di- 
vinyl and 40 per cent of iso-butylene. According to A. 
F. Dobryanskii* iso-butylene can be separated from its 
mixture with erthrene (in the gas phase) by treatment 
with a 45 per cent acid. Thus, by removing from the 
butylene concentrate 40 per cent of iso-butylene, a con- 
centrate containing 33 per cent of di-vinyl can be ob- 
tained. This is the maximum attainable when using 
sulfuric acid. Therefore, it was decided to treat the 
butylene concentrate with a 50 per cent sulfuric acid 
in the proportion of 0.5 mol to one mol of butylene con- 
centrate at 0° C. Because of the fact that there was no 
absorption of the butylene concentrate observed by the 
acid, the temperature was raised to +10° C. The treat- 
ment was carried out for 10 hours. A total of 22 per 
cent of the butylene concentrate reacted. The following 





31 








determinations with the original product were also 
made: (1) amount of iso-butylene by the Dobryanskii 
method modified by Markovich, (2) amount of di-vinyl 
by Dobryanskii, and (3) total of unsaturates with bro- 
mine water (see Table 1). 
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50 0.5 10 strong +10°C 22 0 0 24 0 19.50 25.0 96.75 95.28 
60 1.0 10° strong O°C 20.2 5 22.0 19.15 17.8 96.76 95.51 
60 1.0 5 strong —10°C 25 0 0 28 O 20.00 26.7 96.78 95.20 








The data given in Table 1 definitely indicate the 
possibility of obtaining a “di-vinyl concentrate”. An 
attempt to prepare a concentrate over 29 per cent of 
di-viny] failed in this case because of the poor grade 
of the original product, which, according to analysis, 
contained only 24 per cent of iso-butylene instead of 
the expected 40 per cent. 

The experiment was repeated with a 60 per cent 
acid accompanied by strong agitation for 10 hours 
and at 0° C. Table 1 which shows the results of this 
experiment shows that the duration of the process at 
a comparatively elevated temperature leads to poly- 
merization of the di-vinyl causing a lowering of its 
total yield. The butylene concentrate which did not 
react with the 70 to 75 per cent acid was previously 
tested for di-vinyl, which was not-found to be pres- 
ent. Finally the experiment with the 60 per cent acid 
was once more repeated at —10°C. accompanied by 
a thorough agitation for five hours. This experiment 
was most successful because it was possible to use 
an acid of a higher concentration. 

Considering all the results obtained in this investi- 
gation the following scheme of treating the butylene 
concentrate can be adopted: 

Butylene concentrate 


(EN, 





(CH,),C(OH) Di-vinyl concentrate 
Yield 35 to 40% yield 65 to 60% 
CH, Polymers 
SCH—OH_ about 30% 
Ae | a 


Yield 35% 


Petroleum Coke as a Furnace Fuel 


(Continued from page 15) 


ences in the masses of the dust, air and gases, of course, 
produce a certain motion, but not enough to disturb 
the layers around the dust particles. The disturbance 
of these layers through active and rapid motion of fuel, 
air and gases against each other, is the best means of 
accelerating the reaction. 


In all surface reactions the amount of reaction prod- 
ucts per time element is proportional to the size of the 
reacting surface. By milling coke to the usual fineness, 
the surface is enlarged a thousand times, but this does 


not mean that the reaction products are a thousand § 


times as much or that the time of reaction is reduced 
to one thousandth. This would be true if the total sur- 
face of all dust particles would take part in the reaction 
at the same time. 


Contrary to this, most burners blow the dust in a 
rather close and narrow stream into the furnace, con- 
tracting in the burner what has been separated in the 
mill. It is therefore necessary that the larger surface 
created by milling be transformed into a large reacting 
surface and that air and dust be mixed as thoroughly 
and equally as possible and furthermore, by disturbing 
the reacting layers as much as possible. Equal mixing 
and disturbance of the reacting layers is only obtained 
by turbulence, which performs better, the better the dust 
is spread in the burner. 

Contrary to the common grate, where air has a high 
velocity against the coal, air and coke dust enter the 
furnace with the same velocity. Furthermore, fine dust 
floats in the air and is hard to separate. Strong whirling 
is more necessary the finer the dust. Natural turbulance 
is not enough to produce speedy reactions, but it is 
necessary to apply all known means to effect artificial 
eddies. 


Summarizing, the following is indicated: 


(1) There are advantages in utilizing coke in pulver- 


ized condition ; 


(2) Necessity of correctly maintaining predeter- 
mined temperatures within the combustion chamber; 


(3) These temperatures must be kept below fusing 
point of ash; 


(4) High capacity can be obtained with low tempera- 
tures and proper dust fineness ; 


(5) Violent mixing of air and dust is necessary. 
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Selection, Installation and Care 
Of Natural Gasoline 


IL N. BEALL 


UCH depends upon the selection of a site for the 
erection of a new natural gasoline plant. In- 


asmuch as the great bulk of the product is shipped in 
tank cars, proximity to a railroad has its bearing upon 
the location. However, it need not necessarily be the 
deciding factor, as natural gasoline may be transported 
by pipe line more economically than gas may be piped. 
Where possible it would seem desirable to locate the 
plant in the center of supply. This may be facilitated 
by using a map of the territory to be covered and 
plotting the location requiring the fewest booster sta- 
tions and the smallest amount of piping. Sooner or later 
the problem of booster stations will come up, so it is well 
to bear this in mind while the gas is being first piped 
at well pressures then sufficient for its transportation. 

The services of the geologist and the natural gas 
engineer are both needed for the intelligent selection of 
the plant site and the layout of the piping and booster 
system. In order to provide for a shifting center of 
supply the relative costs of plant re-location as against 
extension of the piping system should be kept in mind. 
In view of the probable economic advisability of relo- 
cating the main extraction plant, the portability of the 
equipment before selection should be carefully con- 
sidered. In many instances it would appear advantage- 
ous to have a large plant composed of a number of 
smaller standard units in order that the optimum oper- 
ating capacity may be kept commensurate with a dimin- 
ishing or increasing gas supply by resorting to the 
simple expedient of removing old units or adding new 
No fixed rule could be laid down as to the stand- 
ard size of a unit but in the case of absorption plants, 
a unit of 2000 gallons per day minimum capacity would 
seem sufficiently small. 

With a little care in design and layout such a unit 
could be made to take care of a 100 per cent overload, 
after which a second unit could be added when the over- 
load is exceeded. The two units would then bring the 
maximum overall capacity up to 8000 gallons. A 32,- 
000-gallon maximum capacity plant would thus consist 
of only eight units with a portable optimum capacity 
around 24,000 gallons. 

As illustration and argument in favor of a combina- 
tion plant composed of small units in preference to a 


ones. 
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Plant Equipment 


large single unit plant, let it be supposed that an ab- 
sorption plant has been designed as a single unit having 
a working capacity of 30,000 gallons per day. In time 
the gross gasoline content of the gas may decline to say 
10,000 gallons per day with no new supply in sight. 
The present design of tray and bubble cap absorber 
requires intimacy of contact between the absorbent oil 
and the gas, which in turn, depends to a large extent 
upon the velocity of the gas through the trays and 
caps. Due to the lowered velocity caused by a decreas- 
ing gas supply, based on the foregoing assumptions, the 
efficiency drops off and the operator must then either 
process it with the old absorber or install a new piece 
of equipment of smaller size. The pumps and lines will 
then all be over-size, requiring excessive power and 
upkeep not commensurate with the reduced production. 

Replacements with smaller sizes are costly and the 
old equipment has low resale value. Piping in parallel 
rather than by manifolding in series has its advantages 
for facilitating cleaning and repairs although where a 
number of units are used, combinations of the two may 
be made. One master meter would suffice to serve the 
inlet gas with indicating gauges for the regulation of the 
volume by hand valves to the separate absorbers. One 
master meter would also suffice for the residue gas. 
Separate oil pumps, however, should serve each ab- 
sorber or each combination of two or more absorbers. 
Provision could then be made by the installation of by- 
passes, so that a maximum operating flexibility would 
be attained. One standby absorption oil pump would in 
all probability meet the requirements of four or more 
units. The same standby would be advisable where 
only one large absorption unit was used, as plant shut- 
downs are costly and it takes but a short time off 
stream before the price of an extra pump is expended. 
The number of oil heat exchangers and preheaters 
would logically be the same as the number of separate 
absorbers operated as units and the same would apply 
to the fat oil fractionator (stripping) columns. 

In the case of the fractionator columns, it has always 
seemed desirable to the writer that the reboiler sections 
and the reflux condensers (surface type) be kept ex- 
terior to the column and detachable. The efficiency 


of fractionation is in a large measure dependent upon 
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the reflux so that if anything happens to incapacitate 
either the reboiler section or reflux condenser, the op- 
erations are upset. There are possibilities of working 
out something in the nature of such standbys where the 
size of the plant would seem to justify such a procedure. 
There is also the possibility of using a standby stripping 
column so that repairs and clean outs necessary to 
efficient fractionation may at time to time be made. 

Where only one column serves a plant, one broken 
tube in either the reboiler or the condenser may mean 
a shut down for several days for repairs. Aside from 
breakage, a periodical general cleaning of the tubes and 
inner operating elements of the stripping column is an 
essential to maintained efficiency. 

The fractionator-vapor-condenser-system may be said 
to be the first step in the recovery of finished products 
from the “raw” gasoline, It would seem that a total 
condensation would, in most plants, be preferable to 
partial condensatien or a series of partial condensations 
in order that losses of gasoline constituents with the 
uncondensed vapors may be avoided. While there are 
possibilities that a system of partial condensers might 
be so arranged as to give fairly selective separation, the 
best practical apparatus so far devised for that purpose 
is the high pressure rectifier. In order to provide as 
much uniformity as possible to the raw condensate, one 
condensing system would serve a plant and separate 
condensers for each unit would not be necessary 
although a division into duplicate sections might prove 
desirable. Barring the inclusion of spray or “puke” from 
the stripping column with the vapors, protection against 
which may be had in the form of a separator in the line 
between the column and condenser system, there is little 
to contaminate the interior cooling and condensing sur- 
face of the tubes. 

Where water is used as the cooling medium; fan, 
chimney or atmospheric towers may be used for lower- 
ing the water temperature and give better results than 
open or spray ponds. However, irrespective of the 
method used for water cooling, forced circulation of the 
water by means of a pump through a shell and tube-type 
condenser has its advantages over the installation of the 
condensing sections in an open or enclosed spray pond. 
The greatest advantage is that of easier temperature 
control. 

The advantages of a flexible hook-up for natural 
gasoline rectifiers should now be apparent in view of 
the increase in the number of natural gasoline specifica- 
tions and the fluctuating price differences which exist 
between them. The old adage of not having all the 
eggs in one basket seems here to be particularly ap- 
plicable. When one product is desired, the rectifiers 
should permit of operation in parallel; and where more 
than one product is desired, by operation separately or 
in series depending upon whether or not the total raw 
product is to be processed. At times it may be of ad- 
vantage to prepare small amounts of special products. 
A battery of four small rectifiers would seem preferable 
over the usual large single rectifier now in common 


use. Provision should be made in the original design 
for their connection in series or in parallel. It is not 
necessary that a column be made in one section as two 
or more sections may be piped to form the equivalent 
of one large column. Likewise two columns may be 
connected by piping between the top section of one and 
the bottom section of the other so as to give a single 
rectifier effect. This connection of sections in series is 
done frequently in acetic acid and solvent recovery 
plants where head room is lacking. The use of exterior 
reboiler sections and reflux condenser sections will 
further increase the flexibility of a rectifying system. 
Where possible to apply, pumped reflux is superior to 
the overhead reflux obtained by surface condensers, as 
it is easier to regulate both its quality and its quantity 
to the requirements of fractionation. 


REFRIGERATION, ABSORPTION OR 
COMPRESSION 

The gasoline constituents may be separated from a 
natural gas by means of refrigeration, absorption or 
compression, or by combinations of the three methods. 
In any case the natural question is, which is the cheap- 
est and best method as regards installation, operation 
and general overall efficiency? The best solution prob- 
ably lies in some combination of all three. Artificial 
refrigeration of an absorption oil subsequent to heat 
exchange and pre-cooling by water seems worthy of 
consideration. By way of example, 70 tons of refrigera- 
tion would theoretically suffice to cool 250,000 gallons 
of absorption oil per day from 80° F. to 60° F. With 
an oil-to-gas ratio of 25 gallons per thousand cubic feet, 
this amount of oil would meet the absorption require- 
ments of 10,000,000 cubic feet of gas per day. The 
problem then for solution is whether or not it is cheaper 
to affect increased absorption efficiency by an increase 
of pressure or by refrigeration of the absorption oil. 
Another alternative would be to increase the oil-to-gas 
ratio. 

To cool 10,000,000 cubic feet of gas from 80° F. to 
60° F. would theoretically require about 17 tons of 
refrigeration. The total refrigeration required to cool 
both oil and gas would therefore be 70 + 17 = 87 tons. 
A single acting 150 horsepower ammonia compressor 
would meet the requirements, using direct ammonia 
expansion for cooling the oil. All things considered, it 
would be preferable to impart all the cooling to the oil 
rather than cooling both oil and gas. 

A 20 degree decrease in absorption temperature is ap- 
proximately equivalent to a 40 per cent increase in the 
absolute operating pressure. On this basis assuring an 
original operating pressure of 25 pounds gauge 
(25 + 15) & 14 — 15 = 41 pounds gauge absorber 
pressure would be required to furnish the equivalent of 
a 20° F. decrease in temperature. This then would 
mean that both the oil and gas would have to be pumped 
against an increased pressure. According to the for- 
mula H. P. = 102.23 log Y, 190 H. P. additional would 
be required in boosting the pressure of 10,000,000 
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Continental Oil Com- 
pany’s small absorp- 
tion gasoline plant 
near the new San Mi- 
guelito field, Ventura 
County, California. 


cubic feet of gas from 25 pounds gauge to 41 pounds 
gauge. The increase in the horsepower requirements 
for pumping the oil against the increased pressure is 
surprisingly small as compared to that for the gas. 
For example, an absorption oil of 35 Bé 

35 Bé= Sp. Gr. 0.8498 

Wt. = 7.076 Ibs. per gallon 


250,000 gal. & 7.076 = 1,769,000 Ibs. per 24 hours. 
G = 1,769,000 — 86400 = 20.5 Ib. /sec. 
(41 lbs. — 25 Ibs.) 
l= 2.307 = 43.4 liquid head 
0.850 
expressed as liquid head in feet of 35.0 Bé oil. 
(Ah) (G) 43.4 X 20.5 
= = 1.62 








Theoretical H.P. = 
550 550 
The theoretical work difference between 25 pounds 
and 41 pounds head pressure for pumping 250,000 
gallons of oil per day is 1.62 horsepower for the case 
given, At most, three additional horsepower would 
meet the increased requirements. 

Suppose that instead of refrigerating or increasing 
the absorber pressure that an attempt be made to ob- 
tain an equivalent absorption efficiency by increasing 
the oil circulation. Roughly a 40 per cent increase in 
the oil-to-gas ratio would be the equivalent of lowering 
the temperature 20° F. or increasing the pressure from 
25 pounds to 41 pounds. Otherwise expressed 1,769,- 
000 pounds & .4 = 707,600 pounds additional oil 
would have to be circulated against a head pressure 
of 25 pounds gauge. Assuming that the suction pres- 
sure is substantially atmospheric: 


25 = 2.307 
h = —————_ = 57,7 feet of liquid head 
0.850 
707,606 
G = ———- = 8.18 lbs. /sec. 
86400 
57.7 K 8.18 
Theo. H.P. = -———————- = 0.86 H.P. 


50 
It is evident that in so far as the horsepower re- 
quirements are concerned that refrigeration is superior 
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to absorption pressure increase, and that an increased 
oil circulation is superior to refrigeration for the same 
absorption equivalent. The analysis, however, does not 
end there as other factors must be taken into consid- 
eration. For example, a higher oil saturation is ob- 
tained by the use of refrigeration or increased pres- 
sure than is obtained by an increase in oil circulation. 
An increased pressure permits the use of an absorber 
of smaller diameter but this offset by the additional 
thickness of the shell requirements. Either increased 
cooling or higher pressure lessens the load on the heat 
exchange, heating, cooling, pumping and fractionating 
equipment, but it is doubtful whether the advantages 
over an increased oil circulation would outweigh the 
disadvantages of higher pressures and/or lower tem- 
peratures, other than perhaps in the difficulties attend- 
ant upon the clean fractionation of an oil of low satu- 
ration. However, in view of the many sided possibili- 
ties, it would be well when purchasing a “turn key” 
plant installation to request for bids based on initial, 
operating and maintenance costs. 


HIGH COMPRESSION 


The use of high pressures is na longer the problem 
that it once was, due to the fact that equipment is now 
available for that purpose. Important developments 
have been witnessed in recent years in the design and 
fabrication of high pressure equipment. The synthesis 
of ammonia, extraction of helium, synthesis of alcohols 
from carbon monoxide and hydrogen, hydrogenation of 
coal and oil may be mentioned as outstanding develop- 
ments. With the precedents already established by these 
industries, it should not be difficult to evolve a satisfac- 
tory high pressure gasoline extraction plant of the 
straight compression type. The compression plant is 
the simplest to operate. Less equipment is required and 
there are no secondary requirements such as are com- 
mon to absorption and refrigeration plants. However, 
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in case refrigeration is required in addition to com- 
pression there should be ample available by expansion 
of selected condensates from the high pressure recti- 
fiers. ‘The compression plant fell into disfavor for 
several reasons (1) because too little was known or 
too little knowledge was applied to condensation, due 
in part to inadequate methods of gas analysis (2) means 
were not available for the efficient rectification of the 
“wild” high pressure condensates, and (3) lack of con- 
fidence in high pressure design. All of these objections 
have been overcome, so it would not be surprising to 
see a revival of the compression plant. 

The air compressor was the precursor of the natural 
gas compressor and the idea of inter-cooling between 
stages was inherited. Inter-cooling between stages has 
the effect of increasing compressor capacity but it 
works against the efficiency of condensation. In other 
words, better condensation is obtained by letting the 
low vapor pressure constituents remain until after the 
final stage of compression, than where partial condensa- 
tion is effected between stages. A series of partial 
condensations is inversely comparable to fractionation, 
each step partially separating out the heavier fractions 
leaving a difficultly condensable gas residue. The work 
required for compressing 10,000,000 cubic feet of gas 
from 100 pounds gauge to 1600 pounds gauge would 
not be in excess of 1800 horsepower using three stage 
compression. Compressing from atmospheric to 100 
pounds gauge (adiabatic + 15 per cent friction) would 
require approximately 1000 horsepower and the stage 
from atmospheric to 50 pounds gauge would require 
approximately 850 horsepower. It is therefore evident 
that the additional work of compression diminishes 
rapidly in the region of high pressures. Most of the 
work is done in the low pressure range. However, the 
amount of gas cooling that could be accomplished with 
2800 horsepower is very considerable, so it would be 
well to weigh the economy of low pressures and low 
temperatures against high pressures and normal con- 
densing temperatures obtainable by water cooling. 


In many plants where the residue gas is returned to 
the oil strata for maintaining or increasing the pressure, 
the compression plant serves two purposes, namely, 
gasoline extraction and repressuring. Such practice, 
however, would not preclude the use of the absorption 
step either before or after compression. 


HIGH PRESSURE ABSORPTION 


Where high pressure wet gas is available, a low oil- 
to-gas ration may be used to advantage. The high oil 
saturation thus obtainable makes stripping less difficult. 
However, the condensing fractions in the absorption oil 
give up their latent heat, causing a marked increase in 
the absorption oil temperature, making the use of inter- 
cooling between sections desirable. This is done to avoid 
the distillation effects on the lower trays. Regardless of 
pressure any saturation in excess of 20 per cent requires 
the use of inter-cooling if efficient absorption is to be 


effected. In high pressure absorbers it will usually be 
found ‘that the maximum temperature rise is in the 
sections near the top, whereas in low pressure absorbers 
it is more central or nearer the bottom. The placement 
of the inter-coolers, therefore, is influenced by the pres- 
sure used. Inter-coolers are preferably externally at- 
tached to the column in order to facilitate cleaning and 
repairs. Means should also be provided for by-passing 
without interruption of plant operations, as shut downs 
are expensive. 


PUMPS 


Multi-stage centrifugal pumps are available for pump- 
ing oil up to high pressures. These are either motor- 
driven or turbine-driven. Superheated steam or high 
pressure superheated gas may be used for driving the 
turbines. Steam or mechanically driven piston pumps 
are also used. The centrifugals have a higher efficiency 
and occupy less space, but it is doubtful whether or not 
they will stand as much hard usage as the piston pump 
with which every operator is familiar. However the 
centrifugals have been and are being continually im- 
proved and are at present obtaining much favorable 
comment for high pressure oil pumping. The centrifugal 
pump, as the name implies, depends upon centrifugal 
force setting up sufficient velocity to the liquid to build 
up a static head. Essentially the centrifugal pump con- 
sists of a casing in which an impeller revolves. When 
two or more impellers revolve in a single casing so that 
the discharge from one impeller constitutes the intake 
to the next, the pump is designated as multi-stage. 
Centrifugals are classified into two main types, that is, 
volute and turbine. In the volute pump, the impeller is 
surrounded by a spiral casing of gradually increased 
cross sections. In the turbine pump, the liquid enters 
through a number of channels directional with the im- 
peller by which the velocity is increased. As the liquid 
is thrown outward, its velocity is reduced and trans- 
formed into static head and thus will be caused to flow 
toward the discharge port irrespective of its location on 
the casing so long as it is radial. Volute pumps, there- 
fore, are distinguished by the spiral casing having a 
tangential discharge and turbine pumps by concentric 
casings equipped with radial discharge nozzles. Theo- 
retically, at least, the turbine type pump is of higher 
efficiency than the volute type pump for the reason 
that the opposing cross current effects produced by the 
liquid passing tangentially from the tips of the vanes 
meeting the liquid flowing through the volute casing are 
largely avoided. In the turbine pump, the channels re- 
ceive the liquid in the direction which it leaves the 
impeller. 

Regardless of the type of pump preferred for the 
absorption oil—piston, centrifugal, rotary or gear— 
much thought is warranted as to its selection, installa- 
tion and care because of the importance of its function. 
If the pump fails to function properly, shut downs are 
inevitable. Centrifugal pumps are either self priming 
or have means provided for priming before starting, 
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such as an ejector which is used with the discharge 
closed or a foot-valve at the end of a suction pipe with 
a priming pipe into which liquid may be poured, the gas 
escaping through a vent at the highest point in the 
casing. The discharge valve should always be closed 
before starting and stopping. 


As a rule, manufacturers of centrifugal pumps will 
furnish on request a set of characteristic operating 
curves. The actual pump performance of the pump 
should be periodically checked against these curves and, 
in case there is any marked lack of agreement, the 
pump should be examined for defects such as broken 
or worn blades. 

Regardless of the type of pump used, proper care 
will lengthen the life and insure maintained efficiency. 
Foundation bolts should be kept tight, bearings should 
be protected from dirt and kept lubricated, worn pack- 
ing inspected and where necessary replaced, impellers 
of centrifugals kept in good condition, belt drives 
properly aligned to prevent vibration, thrust collars of 
centrifugals set so that friction between runner and 
volute will be avoided, steam valves set on piston pumps, 
all valves properly seating and any leakage checked etc. 


COMPRESSORS 

Practically all of the natural gas pressure boosting 
is now done by direct gas engine driven compressors. 
This is not surprising in view of the ready availability 
of such an ideal fuel for internal combustion engines. 
The present designs of natural gas compressors leave 
little to be desired from the standpoint of operating 
dependability. 

The manufacturers of gas compressors learned early 
that there was an upper limit to the size and standard- 
ized on a unit that would give greater plant flexibility 
by using a larger number of relatively small units rather 
than a few large units. The majority of natural gas 
compressors at present are between 160 and 200 horse- 
power and are relatively easy to move and handle; that 
is to say, in comparison to an absorber or fractionating 
column. 

Natural gas compressors are used for two purposes, 
namely, (1) to boost the pressure for transportation 
and (2) to boost the pressure to effect partial or total 
condensation. Higher compression per stage is fre- 
quently warranted where condensation is the objective 
and the greater compressibility of vapors permit the 
use of larger compressor cylinders for the same horse- 
power. A thermodynamic analysis based upon the 
physical characteristics of the gas to be compressed will 
be found essential to the intelligent selection of the 
correct size of compression cylinder. The work actually 
done in the explosion cylinder and the performance of 
the compressor cylinder can best be determined by a 
study of indicator diagrams. A study of the indicator 
diagrams from various types of compressors should 
also prove of value in the selection of the desired unit. 
Timing, seating of valves, clearance, carburetion. mix- 
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tures underload or overload, etc., may be determined 
by indicator tests. 


ABSORBERS, FRACTIONATORS AND HIGH 
PRESSURE RECTIFIERS 

Similar principles apply to the design of absorbers, 
fractionators and high pressure rectifying columns. The 
selection of such columns should as a rule be left to the 
judgment of a competent engineer, who after an analysis 
of the quality and quantity of the natural gas and ex- 
istent plant conditions will make his recommendations. 
Each plant is a special problem and the fractionating 
equipment which best will serve can only be determined 
after careful study of all of the elements involved. The 
application of the basic principles of fractionation and 
absorption are somewhat difficult to apply in practice as 
the calculations are of necessity involved, and the future 
supply of raw material uncertain, both as to quantity 
and quality. For this reason the use of a number of 
small units in preference to a large unit is emphasized. 
Aluminum, because of lightness, structural strength and 
resistance to corrosion should find increasing favor 
among the designers and manufacturers of natural 
gasoline plant columns. 

After a column is once selected and installed every 
effort should be made to keep the interior parts clean 
and in working trim. The control instruments are the 
“brains” of the column and should be kept in good con- 
dition. The plates of column should be rigid and of 
sufficient thickness so as not to sag. Caps should be 
spaced so as to give a maximum liquid vapor contact 
and the distance between plates in general not less than 
18 inches. The foundations should be of sufficient 
depth to maintain a vertical alignment. 


COORDINATION OF EQUIPMENT 

It is the duty of the natural gas engineer to so design 
a plant that the various elements are coordinated. A 
definite point of view is essential. The success or failure 
of a natural gasoline plant will in a large degree be 
determined by the thoroughness of study made of the 
general aspects of the field within which the plant is 
expected to function and in the proper selection and co- 
ordination of the equipment. One good piece of equip- 
ment cannot be expected to remedy the faults of a 
poor hook-up. 

The equipment may all be good and yet fail to func- 
tion properly if the correct balance is not made be- 
tween the separate units. The impression given by many 
plants is that they just “growed,” particularly the older 
plants that have added a new piece of equipment here 
and there as a link in the chain. 

The primary object in natural gasoline plant design, 
as in all plant design is that it shall return earnings 
on an investment and is not the making of a certain 
quality or quantity of product. It would pay to junk 
some of the now existent natural gasoline plants and 
erect new ones of more efficient design based on recent 
developments in equipment and its coordination. 
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STUDY of the economic factors affecting the re- 

fining of petroleum, and therefore the production 
of petroleum, points definitely to a decrease in crude 
oil runs to stills and increased application of the crack- 
ing process during the coming year. 

In virtually every instance of new motor car an- 
nouncements the manufacturers have indicated an in- 
crease in compression ratio, which in turn means that 
motor fuels of higher octane rating will be required, or 
at least, the better fuels of the regular price type will be 
required to secure best performance from the 1932- 
1933 automobile engines. Such gasoline is difficult to 
produce by skimming methods and as a rule requires 
either ethylization.or blending with relatively large pro- 
portions of cracked gasoline. 

The fuel oil situation has not improved. Stocks re- 
main, slightly higher than a year ago, and this despite 
the lower crude runs to stills during 1932 and the 
increased utilization of cracking facilities. Certainly 
it appears that the solution of the fuel oil stock and 
distribution problem lies in converting such oils into 
motor fuel. The present large stock of heavy crude 
oils and fuel oils in California, for example, is the 
primary motivating factor contributing to the present 
major activity in cracking unit erection on the West 
Coast. Often, it has been stated, the best thing to do 
with fuel oil is to avoid making it—so far as possible. 
The refining industry is bent upon cracking it, or break- 
ing it up into gas oil and flux or coke, and cracking 
the gas oil into gasoline. Obviously, the more that 
fuel oil finds its way into the cracking unit, the less 
demand there will be for crude petroleum. 


The larger companies, many of them advertising and 
distributing on a national scale, have, for the past two 
years, maintained a consistent sales appeal based on 
high octane rating. This has been effective in taking 
away a large volume of business from the manufacturers 
producing only straight run gasoline. The results 
secured, aided by the production of high compression 
motors has had the dual effect of forcing the larger 
refining companies into modernizing and expanding 
their cracking departments and of forcing the owners 
of straight skimming plants into the cracking field. 
This combination has resulted in gasoline recovery in- 
creasing during the past few years from 40 per cent to 
45 per cent, and this figure may well be increased to 
above 50 per cent in the near future. 

While cracking has virtually become a necessity to 


Growth of Cracking Curtailing 
Crude Oil Demand 
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the refining concern, rapid development in the general 
field of distillation (atmospheric, vacuum, combinations 
of the two), and combination crude oil distillation and 
cracking units, has taken place, to the end that many 
companies feel the need of improving the general 
efficiency of their refineries through the installation of 
modern facilities now available. Thus, there occurs the 
recent announcements from oil refining companies, 
mostly through the various Industrial Rehabilitation 
Committees, involving the expenditure of many millions 
of dollars during 1933 for modernization and expansion. 


CONSTRUCTION PROGRAMS ANNOUNCED 


Standard Oil Company of New Jersey was among 
the first to announce such a program, when it proposed 
the expenditure of $20,000,000 during the period Sep- 
tember 1, 1932, to June 30, 1933, for rehabilitation and 
maintenance of its domestic refineries. 

Sinclair Refining Company completed its original 
$20,000,000 two-year program and lately added another 
two or three millions for improvements at its Mid- 
Continent refineries, which work is now under way. 
In the same area Phillips Petroleum Company, at Ok- 
mulgee, Kansas City, and Borger, has begun work of 
major importance, especially in its cracking department. 

In California, the last refining area to seriously en- 
gage in the “race for octane,’ major expansion pro- 
grams have been announced by Associated Oil Com- 
pany, Standard Oil Company of California, Shell Oil 
Company, General Petroleum Corporation, and as this 
work progresses other companies, including most of 
the stronger so-called independents, are expected to 
fall into line. 

Associated Oil Company has announced that $6,000,- 
000 will be spent during 1933 for purchase and installa- 
tion of new facilities and modernization of present 
equipment. Beginning at once, the company is installing 
improvements at its Avon and Watson, California, re- 
fineries, which include a 5000-barrel Tube and Tank 
cracking unit at Avon, and conversion of the Watson 
plant from a topping system to a combined topping and 
viscosity breaker type of installation. At Avon a new 
combination atmospheric and vacuum redistillation sys- 
tem is to be installed, having a rated capacity of 6000 
barrels per day. 

General Petroleum Corporation, Los Angeles, has an- 
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nounced plans for a $1,500,000 improvement and ex- 
pansion program, involving installation of a 5000-barrel 
cracking unit, Cross type, at its Torrance plant, and 
other additions and improvements. Reports state that 
the company’s ultimate expansion program may reach 
$10,000,000. 

Shell Oil Company also announced large expenditures 
in its 1933 budget, totalling $8,000,000 to be spent 
“largely in the extension and improvement of its re- 
fining, production, and distribution facilities throughout 
the Pacific Coast.” The company has refineries at 
Martinez, Watson and Coalinga, which are to be im- 
proved and extended. 

Standard Oil Company of California was among the 
first to announce proposed expenditures for 1933, and 
recently announced the immediate expenditure of 
$1,275,000 for modernization and adding to its refining 
facilities (El Segundo and Richmond) which is part 
of its earlier announcement involving $3,000,000 for 
1933. 

Union Oil Company of California has been mentioned 
in reports as contemplating similar announcement at an 
early date. Wilshire Oil Company, one of the larger 
independents, has been receiving bids for a 6000-barrel 
cracking installation. Other companies are mentioned 
as studying the situation in California with intent to 
engage in improvements. 

Much of the work in California is to be that of 
enlarging of cracking departments. This for the reason 
that most California concerns are burdened with stocks 
of heavy crude oil, or fuel oil and gas oil which can 
be cracked into motor fuel and which will aid these 
companies in producing the motor fuels of increased 
octane rating. The program will contribute to reduc- 
tion of inventories of such heavy stocks, for which but 
little market demand exists, and aic in securing the 
maximum yield of quality gasoline commensurate with 
the production of smaller yields of high grade, salable, 
fuel oil. 

In most instances, if not all, where the cracking de- 
partment is enlarged, additional steam generating facili- 
ties are needed, extensions of cooling systems are re- 
quired, enlargement of the gasoline recovery systems 
and stabilization units will be needed, along with 
enlargement of general piping and tankage facilities. 





East of California and in addition to the announce- 
ments of Standard Oil Company of New Jersey and 
Sinclair Refining Company, additional work is reported 
to be contemplated by Standard Oil Company (Indiana) 
(recently completed erection of a 12,000-barrel com- 
bination cracking system at Whiting), at other of its 
refineries in Missouri, Illinois, and Wyoming. Marathon 
Oil Company has been working on plans for new crack- 
ing and other facilities at its Fort Worth, Texas, and 
Oklahoma refineries. The Texas Company is erecting 
stabilization systems at several of its natural gasoline 
plants and is mentioned in reports as contemplating 
further additions or improvements at several of its 
refineries, especially in the cracking department. This 
company is also reported negotiating for the purchase 
of the Wilburine refinery at Warren, Pennsylvania, 
which will be modernized and re-equipped. In this dis- 
trict, Allegany Refineries, Inc., plans erection of a 
1000-barrel completed plant at Bolivar, New York. 

The refining industry is consuming a little more than 
2,000,000 barrels of crude oil daily. While crude runs 
have been lowered during 1932, and consequently the 
total volume of straight run gasoline has also been 
lowered, the production of cracked gasoline has re- 
mained around the average figure of 425,000 to 440,000 
barrels per day. Proportionately, therefore, there has 
been increased utilization of the cracked gasoline during 
the year, accompanied by a decreased usage of the 
straight run product. Despite this “see-sawing” of types 
of motor fuel production required during the year, the 
fuel oil situation has not been bettered. Late reports 
show fuel oil stocks approximately the same as at the 
beginning of the year. This is attributed to the fact 
that the demand for fuel oil has not been normal, even 
in proportion to the general depressed demand for all 
types of commodities. Perhaps such an_ inevitable 
condition should have been foreseen by the industry. 
At least it is now apparent that the industry has reached 
the realization that fuel oil can not be marketed profit- 
ably in comparison to profits available by cracking such 
oils for the production of gasoline at the expense of 
crude oil throughput. This, it seems, is now the trend, 
and the industry will secure greater conversion, in- 
creased gasoline yield, by operating under the more 
profitable scheme of “deeper” cracking. 
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Ice Machine 





IRT Franklin Petroleum Corporation has in- 

stalled, in its Trosper Park gasoline plant at Ok- 
lahoma City, a process by which ice is manufactured to 
supply the leases, boilerhouses, trucks used in main- 
tenance and the residences for employees and the plant 
laboratory. The laboratory had been using previous to 
the installation of the ice machine, an amount in excess 
of $200.00 yearly; not much of an item during periods 
of profitable prices for natural gasoline, but during 
periods when gasoline is manufactured and sold at a 
break even price, if not at a loss, that sum represents 
quite an item in operating expenses. 

This ice plant was constructed at a total outlay of 
cash of approximately $60.00 which was expended for 
material not on hand in the plant yard. Labor was not 
considered, for the employes in the various departments 
directly effected, donated their time during construc- 
tion and chipped in an amount of money necessary to 
purchase the material needed; such as ice cans and a 
few fittings. All of the material used in construction 
other than the small amount purchased was taken from 
surplus material in the yard or salvaged from the junk 
pile. Brine used in circulation is taken from the gun 
barrels and separators at the wells near the plant, and 
is of a sufficient density that it will not freeze above 
zero Farenheit. 

The refrigerant used in this machine is reflux con- 
densed from the fractionation tower. (consisting prin- 
cipally of propane) and gasoline manufactured in the 
high stage recompressors. Either is available, but better 
results are obtained when the lower boiling fractions 
are passed through the refrigerating coils than when 
the higher fractions are used that are recovered from 
the stock tanks and processed through the recom- 
pressors. Normally 1200 pounds of ice may be pro- 
duced each 24 hours, but when sufficient propane is 
available, the amount may be stepped up to 2400 pounds. 

The unit was located at the west end of the louvre 
tower in which all the cooling and condensing coils are 
located, and a building about 12x16 feet was built to 
house the equipment; made from salvaged dimension 
lumber and salvaged corrugated sheet steel. A storage 
room was built nearby so that the 75-pound blocks of 
ice may be skidded down an incline and placed in stor- 
age with only one man attending to the apparatus at the 
time of removing the finished ice. 

The layout is simple and operation is practically auto- 
matic, the only attention apparently necessary is in fill- 
ing the brine tank, emptying the cans into the reserve 
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storage building and filling the cans with fresh water 
for a new batch of ice. In detail, the unit consists of 
brine tank, in which the ice cans are submerged, the 
expansion valves through which the propane and other 
hydrocarbons are admitted to the expansion coils. A 
pump is used by which the brine is circulated from the 
coil compartments to the ice can chambers. The box 
in which all these units are placed is four feet 11 inches 
in width by eight feet 10 inches long by three feet high, 
inside measurements. The inner shell was made from 
old tank steel welded at the seams. It is insulated with 
about three inches of sawdust, a wood jacket constructed 
of 2x12 lumber salvaged from the junk pile. 

Two coil compartments were placed lengthwise of 
the box, separated from each other by a steel partition, 
forming a primary brine tank separate from the one in 
which the ice cans are submerged. Two series of coils 
are placed in each compartment ; laid horizontal. These 
were made from 1%-inch black pipe with common re- 
turn bends, and containing 10 joints in each bank. The 
two coils in each compartment have a common intake 
and discharge header, the intake being built so that the 
expanded liquid flows through both banks from one ex- 
pansion valve. The outlet connection of both pair of 
coils join in a common line leading the vapors back 
to the recompressor. 

The refrigerant, if propane from the reflux accum- 
ulator at the fractionator is used, is led to a small drip 
in the accumulator room, which acts as a fluid reservoir. 
If recompressed gasoline from storage tank vapors is 
used, it is taken directly from the high stage recom- 
pressor accumulator tank. A common line leads both 
of the liquids to the ice machine from the accumulator 
room, gates being placed at the accumulators so that 
either may be used as found necessary. At the ice ma~- 
chine this line branches through reducers to two three 

(Continued on page 42) 
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Treating System 


Includes Facilities for Purging 


ARLY in the summer 
of 1931, Root Refin- 
ing Company at its refin- 
ery in El Dorado, Arkan- 
sas, erected a modern 
closed circuit pressure 
distillate treating system. 
A number of different 
crudes with different 
treating problems were 
being processed through 
the refinery, and _pro- 
visions were made when 
the treating unit was 
being designed so that 
the vertical treating tanks 
or drums could be cleaned 
of the preceding charge 
before beginning a treat- 
ment of pressure distillate of different characteristics. 
Eight vertical drums approximately 30 feet in height 
were placed on a heavy concrete foundation near the 
gasoline treating system and in line with the connections 
which were utilized when treating was being carried out 
in the old agitator system. Practically all of the pressure 
distillate requires a pre-caustic wash before being sub- 
jected to the acid contact, and the first vertical tank 
in the series is utilized for this purpose. 
Pressure distillate from the rundown or other. storage 
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which is to be processed 
is picked up by the 
pumps and forced into 
this drum which contains 
a solution of a predeter- 
mined strength made up 
from caustic liquefied 
from the original con- 
tainers in the steaming 
vats. Instead of contac- 
tors or mixing heads 
placed on the charging 
lines leading to the 
drums, the charging line 
is fitted to a connection 
which is welded to the 
side of the vertical tanks 
so that the incoming pres- 
sure distillate is given a 
swirling motion just as it enters the caustic solution. 

Contact between the incoming pressure distillate and 
the preliminary wash is obtained in this manner, and 
after the pressure distillate rises through the solution, 
it is removed near the top of the drum through a four- 
inch line which drops in a vertical position to a point 
almost to the concrete foundation. Through a pair of 
ells and a connecting nipple, the line rises again to enter 
the next drum in line at a point approximately half way 
from the base of the upper head. Water is constantly 
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pumped to this drum, 
and the pressure distil- 


late is washed of its 
caustic carry-over. Ex- 
cess water is drawn 


from a bleeder valve at 
the base to prevent car- 
rying over into the next 
drum, and to provide a 
fresh amount for washing 
purposes. 

Through the next four drums, acid treatment is 
effected ; the circulation of the pressure distillate being 
carried on continuously, entering each tank in consecu- 
tive order from the water wash of one-process to the 
next in line. Leaving the sixth tank after the contact 
with water, the pressure distillate is drawn to storage 
in preparation of being rerun through the plant for 
final treatment. 

After being rerun and brought back to the treating 
plant for finishing, the gasoline is given a doctor treat- 
ment in the seventh drum, being contacted in the same 
manner as in the previous preliminary caustic wash. 
Doctor solution of the required strength is pumped into 
this drum and through the swirling motion the gasoline 
is contacted with it. The eighth tank is utilized for a 
water wash and the gasoline is drawn from the over- 
head connection to be placed in the proper tankage for 
blending or shipment. 

When the pressure distillate is derived from a crude 
which requires a treatment differing from the one pre- 
ceding it, or if the pressure distillate has characteristics 
that prevent blending one with the other, the system is 
purged of the treating solution and pressure distillate 





Details of Manifolding the Purging System 





remaining in the drum 
when the change is to 
be made. After the caus- 
tic solution in the first 
tank has been drained 
to the sewer, water is 
pumped into the drum 
in sufficient quantities 
to fill it and force the 
pressure distillate from 
that drum to the next in 
line. The process is carried out throughout the sys- 
tem until the outlet of the third tank is reached. If 
the process can be completed at this point, the pres- 
sure distillate is led from the connecting vertical line 
to a line which is laid on the opposite side of the 
drums from the contact side. This line is connect- 
ed to the base of all drums with plug cocks for shut- 
off, and leads to the storage tanks in the plant. 

As the purging process continues, the pressure distil- 
late is forced to the next succeeding tank. Between the 
fourth and fifth tanks, a take-off is provided so that the 
process may be finished at that point if found ex- 
pedient. Between the seventh and eighth drums a take- 
off is also provided, and on the outlet of the eighth 
drum the final connection is made. If the entire plant 
is to be purged the lines are made up and pumping is 
continued until all the gasoline and pressure distillate 
is removed from the system and placed in the proper 
tankage. A fresh solution of caustic and doctor are 
made up and when the next treatment is to be carried 
out, the acid and other chemicals are fed in the strength 
necessary for finishing the material in process. 


Ice Machine Supplies Gasoline Plant Requirements 


(Continued from page 40) 


eighths-inch lines. Crane brass angle needle valves are 
installed to control the volume of refrigerant to the ex- 
pansion coils. 

Brine from the separators at the wells and placed 
in the tank is circulated by a Worthington 414x234x4- 
inch steam pump which takes suction from the bottom 
of the tank and discharges it back through the coil com- 
partments. It overflows throughout the length of these 
compartments to the can in which the water has been 
placed for freezing. A temperature of approximately 
14°F. is maintained in the brine and with this tempera- 
ture the ice is formed readily. 

Two rows of cans are placed in the box, six on each 
side of the coil compartment with individual covers so 
that any cake may be inspected, removed, or the cans 


filled without disturbing any of the remaining units. A 
swing hoist on one side of the box with the arm of suf- 
ficient length that the cans may be lifted from the ma- 
chine with little effort. When placed in operation, the 
brine tank filled, the cans filled to the proper level with 
fresh water, no attention is necessary until it is desired 
to remove finished ice. Each residence is furnished with 
50 pounds of ice each day, the leases furnished with 
enough to provide cool drinking water and the labora- 
tory supplied. As apportioned to the employees, each 
man spent approximately $1.80. No particular mainte- 
nance charges are expected for a considerable time, and 
the ice manufactured in one season reimbursed the em- 
ployees and the company for the material, time and 
money spent. 
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Our 1933 wish to you: 


Make your gasoline by Dubbs 
cracking and get the highest yield of 
the best anti-knock gasoline at lowest 
cost (royalty and all) 


Treat that Dubbs cracked gasoline 
with our Universal liquid inhibitor— 
keep the anti-knock value all in and 
the gum all out 


Sell this gasoline to your customers, 
be they resellers or consumers, as Dubbs 
cracked gasoline 


Then 1933 will be a Happy New Year 
for you—and for the customers 


Universal Oil Products Co Dubbs Cracking Process 
Chicago Illinois Owner and Licensor 






Y SCIENCE AND TECHNOLOGY 


Abstracts prepared in co-operation with the 


REFINER AND NATURAL GASOLINE MANUFACTURER 


by 
THE LESLIE LABORATORIES 
Traver Road, Ann Arbor, Mich. 
under the supervision of 


DR. E. H. LESLIE and DR. H. B. COATS 








Fundamental Physical Data 


The Total Heat and Specific Heat of 
a Series of Fractions of Petroleum Oil, 
and Their Relation to Other Properties. 
H. R. Lane anv R. Jessev, Jour. Inst. 
Petr. Tech. 18 (1932) pp. 850-65. 

The paper is a continuation of one previously 
published and gives the remainder of the data 
secured in an investigation of the physical prop- 
erties of three sets of fractions from Miri, 
Persian, and Venezuelan crude oils. In addi- 
tion to the specific heat data, information is 
presented on refractive index, sp. gr., coef. of 
expansion, and molecular weight. Above 25°C. 
the variation of specific heat with temperature 
is almost linear. The relationship between spe- 
cific heat and specific gravity is linear for oils 


from the same crude. 


Viscosity of Oil Under Pressure. 
Yosuio Suca, Bull. Inst. Phys.-Chem. Re- 
search. (Tokyo) 11 (1932) pp. 877-94. 


Experimental data for 20 kinds of oil are 
tabulated. Mineral oils have higher viscosity 
coefficients under pressure of 1000 kg./sq. cm., 
but vegetable oils (except castor oil) and animal 
oils have lower viscosity coefficients under 2000 
kg./sq. cm. The linear relationship betweer log 
of vis. coef. and pressure was found to hold. 


The abstracts here presented are selected from the current literature of science and technology to afford 
reference to fundamental information not easily available to all readers. Abstracts of articles appearing 
in readily obtainable trade journals are not included. 

Photostat copies of original articles will be sup plied at cost by the Leslie Laboratories. Complete or 
limited bibliographies covering special topics by titie, by abstract, or in complete manuscript, will also be 
prepared and furnished at reasonable cost by the Laboratories. 


Molecular Viscosity. J. Tausz AnD A. 
Ras., Erdol und Teer 8 (1932) pp. 396-8. 


Viscosity measurements of oils at high tem- 
perature are of great practical importance but 
are difficult to make. Hence, it is proposed to 
use measurements of viscosity of dilute solu- 
tions. For high-temperature lubrication, as in 
the cylinders of internal combustion engines it 
is necessary to use oils of high mol. wt. and 
viscosity. Absolute viscosities of a number of 
oils were determined at 20°C. These oils were 
then dissolved in toluene to make 1-3% solu- 
tions and the viscosities of the solutions de- 
termined. From these data specific, absolute, 
and molecular viscosities are calculated. 


Solubilities of Oil and Waxes in 
Organic Solvents. III. J. W. Poote anp 
T. A. ManceEtsporF, Jnd. Eng. Chem. 24 
(1932) pp. 1215-18. 


The article is the third paper in a series re- 
porting the results of investigations of the solu- 
bility of oil and waxes in organic solvents. The 
solvents studied were n-butyl aldehyde, diethyl 
carbinol, and butyl formate. The effects of tem- 
perature and of oil: solvent ratio on the solu- 
bility of paraffin wax were determined. From 
all data available, general equations were de- 
veloped to express the relationship between the 
variables, provided only one phase—solvent in 
oil—exists. A graphical comparison of the calcu- 
lated and experimentally determined results is 
presented. 
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Chemical Composition and 


Reactions 

The Effect of High Temperatures and 
Pressures on Pure Unsaturated Hydro- 
carbons. G. HuceL AND KoHN, Ann. 
Comb. Liquides 7 (1932) pp. 239-77. 


Between 300 and 400°C. and at pressures over 
15 kg. only polymerization of hexadecane takes 
place. Temp. and pressure favor the formation 
of polymers. These are di- and tri-polymers. 
The compounds C,,H,, include one that is a 
solid olefin with the double bond in the center 
of the chain and with no side-chains and others 
that are liquids and that have side-chains. Above 
400°C. cracking takes place. Between 400-450° 
C. there is no decomposition in the liquid phase. 
Above 450°C. the heavy hydrocarbons are de- 
composed even in the liquid phase. 


Fractional Oxidation and Cracking of 
Pennsylvania Naphthas. J. W. ScHULTz 
AND A. H. Wuirte, Ind. Eng. Chem. 24 
(1932) pp. 1277-85. 

A straight-run Pennsylvania naphtha of ap- 
prox. 300-400°F. boiling range was cracked in 
the presence of air and in the absence of air, 
and the rates and velocity constants of both re- 
actions calculated. The yields of modified naph- 
tha and of gas were correlated with improve- 
ment in knock rating. The rate of reaction 
with air is much more rapid than cracking be- 
low 790°C. Hence, the oxidation process can 
be considered as a means of accelerating thermal 
reaction rates at the lower temperatures. The 
temperature coefficient of the cracking reactions 
is greater than that of the oxidative reactions. 
With temperature, time, and oxygen concentra- 
tion constaut, the velocity of reaction increases 
with increase in molecular weight of the 
naphtha, The studies were made at low pres- 
sure and fairly high temperatures but are com- 
pared with results by others in which higher 
pressures were used. 


Manufacture: 


Processes and Plant 

A Note on the Prandtl-Taylor Equa- 
tion. A. E. LAWRENCE AND J. J. HaGan, 
Ind. Eng. Chem. 24 (1932) pp. 1318-21. 


The Prandtl-Taylor equation is applied to the 
accurate experimental data of Stender on the 


Refiner & Natural Gasoline Manufacturer—V ol. 12, No. 1 





tretiecie 


TTAAATT TAL TTAL LAT 


TILL 


~ 


yver 
ikes 
tion 
ers. 
Ss a 
iter 
1ers 
ove 
50° 
ase. 
de- 


of 
24 


ap- 
1 in 
air, 
re- 
aph- 
pve- 
tion 
be- 
can 
mal 
The 
ions 
ons. 
itra- 
ases 
the 
res- 
om- 
xher 


LICENSORS FOR: 
CROSS, de FLOREZ, 
HOLMES MANLEY, 
TUBE AND TANE 
PROCESSES, AND 
COMBINATION UNITS 


LICENSING AGENTS: 
THE M. W. KELLOGG CO. 
225 Broadway, New York 
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DEVELOPNMNES TT 


Intermediate between research and plant scale perform- 
ance is Development... Development is of equal im- 
portance with research in the field of pyrolytic cracking. 
lt is the proving ground for plant performance and 
assures satisfactory operation of cracking equipment 
in the refinery ...The results of research in cracking 
require progressive Development by engineers experi- 


enced in plant operation working with apparatus of com- 
mercial proportions...Only this combination can insure 
the practical and economical application of research 
to the operating problems of the refiner .. . Designs 
for cracking installations licensed by Gasoline Prod- 
ucts Company, Inc., are the product of this coordination 
of laboratory research and plant scale development. 
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Duriron Y Valve 





Duriron Plunger Release Valve 


These might be called 
SWEAR-LESS VALVES 


Duriron, highly resistant both to 
corrosion and abrasion. 


A lot of profanity has been wast- 
ed on acid valves, particularly 
valves that should never have 
been put in acid lines. 


The two valves illustrated above 
might be called the Swear-Less 
Models, as they are as satisfac- 
tory valves for acid service as 
have ever been devised. 


All parts coming in contact with 
the liquid are made of acid-proof 


Refiners everywhere 


have tested 


and proved Duriron valves under 
all conditions and climates .. . 


and continuous 


reorders are 


their best testimonials. 


The many special features, sizes, 


etc., are detailed 
161-A. Write for it. 


THE DURIRON COMPANY, INC. 
412 N. Findlay St., Dayton, Ohio 
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e ESSENTIAL REFINERY EQUIPMENT 


Hundreds of refineries throughout the world use the following dependable S$ & J 
Liquid Level Controls, Diaphragm Vaives, 


Valves, Explosion Vent Reliefs, Internal Safety Valves, Spark-Proof Gauge Hole Covers, 
Cable Winches and Automatic Tank Gauges. Ali S & J products are correctly designed | 
and ruggedly built to withstand the most severe operating conditions. 

will be sent on request. 
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transfer of heat to water flowing turbulently in 
a vertical pipe. Even under the most favorable 
conditions it was found that this equation does 
not correlate the data as well as the more fa- 
miliar equation in dimensionless form: 


hd ck f)- 
=a -——— a 
K u K 
in which the physical properties of the fluid 
are taken at main-body temperature. 





Cracking at Low Super-Atmospheric 
Pressure. M. D. TiticHeev AnpD G. N. 
SeLepzHiEv, Neftyanoe Khozyatistro 23 
(1932) pp. 47-56. 

Paratfin distillate from Grozny yielded 52% 
boiling below 200°C., 72% below 300°C., and 
80% below 350°C. The yield up to 300°C. is 
30-40% higher than that of distillate up to 
200°C. In non-residuum cracking at 5 atm, 
pressure the yield of distillate boiling unde: 
300°C. from various stocks were: Surakhani fuel 
oil 73%, Grozny mixed-base fuel oil 64%, 
Grozny mixed-base bottoms 59%, and cracked 
residue from Grozny mixed-base fuel oil 49%. 
lf cracking to make a product boiling up to 
300°C., the pressure can be 6 atm. and the 
capacity of the unit is increased 40% as against 
an operation to make a 200°C. end point prod- 
uct. The fraction boiling up to 300°C. is com- 
posed of almost equal parts boiling above and 
below 200°C. The gasoline portion has a normal 
boiling point curve. 


Pressure Vessels for Oil Cracking. 
G. Ectorr, J. C. Morrett anno E. C. 
Leonnarpy, Ind. Eng. Chem. 24 (1932) 
pp. 1264-75. 

The development of fabricating methods is 
traced, and the limitations of riveting, hammer- 
welding, and forging noted. The modern tech- 
nique of electric fusion welding is described. 
The importance of normalizing or stress-reliev- 
ing is noted. Testing by means of X-rays is 
described, and typical radiographs are included. 
The design of pressure vessels and the several 
formulas for the calculation of wall thickness 
are discussed. The strength of steel at elevated 
temperature is briefly reviewed and the recom- 
mendations of various authorities as to allow- 
able working stresses are given. 


Hydrogenation of Petroleum Prod- 
ucts Under Pressure. A. SACHANEN 
AND M. TiritscHEYEW, Erdol und Teer 8 
(1932) pp. 317-9. 

The effects of time, temperature, and pressure 
on the reactions occurring when kerosene dis- 
tillate, gas oil, paraffin distillate, residuums, 
and cracked residues were hydrogenated in a 
rocking autoclave, with and without catalysts, 
were investigated. Reactions of decomposition 
and condensation proceed concurrently. Experi- 
ments at 400°, 425°, 450°, and 475°C. showed 
that there are optimum conditions of time and 
pressure for maximum yields of liquid products. 
Raising the temperature 10°C. doubles the rate 
of cracking and of hydrogenation. The limiting 
yield of benzine from residuum is about 45%. 
Increased time merely increased the gaseous 
products. The maximum benzine yield from 
paraffin wax is 55%. To increase these yields 
resort must be had to recycling. The formation 
of carbon and highly condensed polycyclic com- 
pounds is greatly decreased by hydrogenation, 
for the aromatics and olefines that easily poly- 
merize are hydrogenated to naphthenes and 
paraffins. Light distillates can be satisfactorily 
hydrogenated at high temperatures and mod- 
erate hydrogen pressure, but to avoid coke for- 
mation from residuums moderate temperature 
and high hydrogen pressure must be used. It 
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best to keep the once-through yield down 
to 30-35% to minimize loss and gas formation. 
An 80% yield of benzine can be obtained from 
residuums if recycling is used. Residuum re- 
quires approx. 1% hydrogen under the best 
conditions and distillates require 0.75% hydro- 
gen for each 20% yield of benzine. 


Production of Anti-Knock Gasoline 
by the Edelaneau Process. W. Grote, 
Chimie et Ind. 28 (1932) p. 70. 


Gasoline is separated into two fractions, the 
second having an initial b.p. of 140-180°C., and 
the second fraction treated with liquid SO, to 
separate aromatic and unsaturated hydrocarbons 
from the saturateds. The former are added to 
the light gasoline fraction. Thus, it is claimed, 
anti-knock gasoline can be prepared without 
adding lead tetraethyl or benzine. 


Treating Cracked Gasolines With 
Solid Soda and Anhydrous Lime. G. 
SuHumovskil, Grosnensku Neftyanik 2 
(1932) No. 5-6, pp. 59-61. 


A number of pressure distillates and gaso- 
lines were treated with solid caustic soda and 
anhydrous lime. Treatment with solid caustic 
gave a gasoline of negative doctor test, good 
copper-strip test, and 1.3 Stammer color. The 
consumption of caustic was 0.11% without re- 
covery and 0.012% with recovery. Treatments 
with lime did not give satisfactory results. 


Manufacture of Bright Stocks. N. 
NYURENBERG, Groznenskti Neftyanik 2 
(1932) Nos. 1-2, pp. 77-8. 

The standard methods used in certain Amer- 
ican refineries should not determine the rate of 
cooling the oil, but this should be governed by 
the nature of the oil. The r.p.m. of the stirrer 
in the chill tank affects the pour point of the 
oil. In chilling to —42Z°F. the corresponding 
stirrer r.p.m.’s and pour points were 110, +43° 
F.; 28, —2°F.; 14, —3°F.; 8, —4°F. Rapid 
cooling and slow stirring are equivalent to rapid 
stirring and slow cooling. The capacity of cen- 
trifuges can easily be doubled by changing the 
Y-inch jet to a 3¥%-inch jet. 


Heating Asphalt With Biphenyl 
Vapor. W. L. McCase, Univ. of Mich. 
Eng. Research Bulletin No. 23 (1932) pp. 
1-78. 

Asphalt was heated on a _ semi-commercial 
scale by means of condensing biphenyl vapor. 
The vapor was outside the tube and the asphalt 
inside the tube. The asphalt was not impaired 
to the slightest degree, even under extreme heat- 
ing conditions. Over-all transfer coefficients of 
31-44 B.t.u./hr./sq. ft./1°F. were obtained. The 
observed film coefficients of heat transfer were 
reasonably consistent with existing data and 
theories ccvering analagous cases. 


Diffusion Flames and Their Applica- 
tion. T. E. W. Scnumann, Jour. So. 
African Chem, Inst. 15 (1932) pp. 43-5. 

The theory of luminous gas flames, in which 
the combustion process is controlled largely by 
diffusion, is discussed. By use of controlled 
supply of both gas and air, in a closed furnace, 
the yield of carbon black has been increased 
fre 2% to approx. 30%. The heat is con- 
served under control to aid cracking. 


Diffusion Combustion—New Applica- 
tion of Old Principles. W. M. Hepsurn, 
Mc'al Progress 22 (1932) pp. 24-8. 


Diffusion combustion is limited to a thin sur- 
face called the flame front. Flames have been 
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THE NAME 


NOW IDENTIFIES OUR COMPLETE LINE OF 
PRODUCTS, INCLUDING Zycos INSTRUMENTS 


As of January 1, 1933, the Taylor Instrument Companies 
will generally replace the name Tycos with that of Taylor. 


After that date, new types and designs of Taylor Instru- 
ments as well as containers, descriptive material and adver- 
tising will carry the name Taylor. Tycos-marked instru- 
ments, with a few exceptions, and Tycos material produced 
prior to that date, for sale during the year 1933, will carry 
our label stating, “The Name Taylor Now Identifies Our 
Complete Line of Products, Including Tycos Instruments,” 
until their inventory is exhausted. 

We consider it advisable to use one general trade name 
in place of two in the future to avoid any misconception 
about the uniform quality of Taylor products. This is a 
change long anticipated as a result of the continued growth 
of the Taylor Instrument Companies. It must be immediate 
in view of our plans to bring out new items and to start the 
most extensive advertising promotion ever undertaken by 
the Taylor Instrument Companies. 


A recent survey of the United States convinced us that 
the name Taylor, placed on our products for homes, trade, 
professions and industries, will best represent the high 
standard of quality and accuracy established by the Taylor 
Instrument Companies through more than eighty years of 
business life. 


President 


“Taylor Lhstrument Companies 


ROCHESTER, N.Y. 


TAYLOR INDICATING, RECORDING and CONTROLLING INSTRUMENTS 




















PREHEAT YOUR COMBUSTION AIR 


with Heat from the Flue Gases 


Large fuel saving and better combustion from any fuel. 
70 per cent heat recovery possible only with the con- 
tinuous regenerative counterflow principle used ex- 
clusively in the Ljungstrom Air Preheater. 


Write for literature. 
800,000 Boiler hp. in service in the U. S. A. 


AIR PREHEATER CORPORATION, 
40 E. 34th St., New York 


Sales and Engineering representatives 
in 25 other cities. 
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METERS 


For Accurate Measurement of Oil 





The EMPIRE holds its original 
high accuracy under operating 
conditions that quickly destroy 
the value of other types. It is at 
once the strongest and the sim- 
plest oil meter made. The per- 
fectly balanced piston is the only 
moving measuring part and there 


at any Stage of Refining, Shipping, Storage or Selling. 


The EMPIRE 


The Original Oscillating Piston Meter 
Used Successfully in Refineries All Over the World 
for Nearly Fifty Years. 


A True Positive 
Displacement Design 


Highly accurate. Strong and durable. Easy to install. 
Economical to maintain. Simple to operate. Re- 
quires no complicated servicing. Made in all sizes, 
from %” to 6” in standard (150 lbs. working pres- 
sure to square inch) and high pressure (325 Ibs. 
and up) types. Registers as illustrated, or in hori- 
zontally placed straight-reading style, to read in any 


required unit. 
Send postal for fully descriptive pamphlet 126-R 


\\ 


National Meter Company | f » 


299 Broadway, New York 
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In spite of trends and fashions in steam traps during the past | 
twenty years, Sarco has held fast to the thermostatic prin- wo 5 

ciple, because it is right. Some of its advantages are—no | S e 
air binding or freezing; only one moving part, no loss- iS . ms 
es from radiation or intermittent action; easiest in- ae a 
stallation and lowest cost of upkeep. eS : 


lf steam enters into the manufacture of a oF 
your product, you have a golden oppor- oe if : 1932-3 
tunity to effect economies which will 7 el aaa MODEL 


add dollars to your net profits. 
l. This patented gine: 


Let us send you information _ shield protects element men: 
against water hammer and not . 


on the Sarco system of steam abrasion 
2 ‘ ; ion. colo: 
unit trapping (a trap on , 2. New annealing process guarantees a flash 


every coil) which is tubing of uniform strength. 0.002 
earning rofits in Double length bellows reduces strain—doubles the ove: 


life of the traps. 
thousands of re. p tur 
u 3. This patented lateral-moving valve head is self-centering. { 


Seats in any position. 
4. Valve head and seat are of stainless steel, scientifically formed to E 
guarantee tightness at full pressure. Ban 
Th 


Write for Catalog S-95 and 30-day free trial offer.  . 


SARCO CO., INC. 4 


183 Madison Avenue New York, N. Y. by 
Branches in Principal Cities heat 

Sarco Canada Limited, Federal Bldg., Toronto, Ont., Canada sho\ 
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projected as much as 84 feet. This combustion 
procedure is considered to be superior to pre- 
viously used methods of luminous combustion 
because the rate of combustion and radiation is 
constant, the flame contains a maximum of free 
carbon, the flame temperature is constant, and 
a vrotective..layer of sooty gas can be main- 
tained over the work to be heated thus exclud- 
ing oxygen and nitrogen. 


Products: Properties, 
Uses and Testing 


Fluid Fuels Today and Tomorrow. 
A. E. Dunstan, Jour. Soc. Chem. Ind. 51 
(1932) pp. 822-31, 846-55. 

\ discussion of the liquid fuel problem as 
related to the security of the United Kingdom, 
and presented as the Second Jubilee Memorial 
Lecture of the Society. Following a statistical 
review the subjects considered are: Fluid fuel 
from Natural Gas, Bottled gas, liquid hydro- 
carbons derived from the heat treatment of 
gases, liquid fuel from mineral oils, distillation 
of petroleum, cracking, detonation and knock- 
rating, fuels for compression-ignition engines, 
oil from low temperature carbonization of coal, 
motor spirit from low temperature tar, low tem- 
perature tar as fuel oil, synthetic crude oils and 
hydrogenation. The conclusions from the dis- 
cussion are presented in a final summary. 


Laboratory Experiments on Gum- 
Bearing Gasolines. S. P. MARLEY AND 
W. A. Gruss, Ind. Eng. Chem. 24 (1932) 
pp. 1298-1302. 


The increased demand for gasolines of high 
anti-knock value produced by cracking has given 
added significance to the question of the rela- 
tionship of gum deposits in the engine and gum 
as determined in the gasoline. The results of 
ihe investigation indicate that a moderate gum 
content can be tolerated if the temperature of 
the mixture in the manifold is kept low, but 
that as soon as heat is applied to the manifold 
gum is deposited. Carbon deposits in the cylin- 
ders are slightly greater if low intake tempera- 
tures are used, but the use of higher head 
temperatures obviates this difficulty. The use 
of lower manifold temperatures requires the use 
of more volatile fuels. It is suggested that the 
more volatile fuels of good anti-knock value 
can be used with moderate gum content without 
encountering serious difficulty. 


Diesel Fuel. M. D. TrricHeev Anp A. 
I. Dotapucin, Neftyenoe Khozyaistvo 23 
(1932) pp. 27-9. 

Fuel of paraffin base is best for Diesel en- 
gines The following standards are recom- 
mended: I.B.P. not below 175°C., end point 
not over 350°C., pour point not above —35°C., 
color not over 4 on the Stammer scale, Brencken 


flash point not under 65°C., ash less than 
0.002%, sulfur not over 1%, organic acidity not 
Over 0.01% (as SO,), and mechanical admix- 


ture not over 0.002%. 


Evaluation of Petroleum Asphalt. G. 
Banote, Erdol u. Teer 8 (1932) pp. 380-3. 
T author does not agree with Longinus 
(E. u. T. 8 (1932) p. 125) that the value of 
asplialts for road-making is largely determined 
by e paraffin and sulfur contents. Data on 


heat'ng to 165°C. for 15 hours are given to 
that the deterioration bears no relation to 
Parsion on sulfur content. It is believed that 
the value of an asphalt depends on the chemical 
Cons:itution of the asphalt as a whole, and that 


met ds will be found that will permit the use 
Of a 


sh« 


halts at present considered of low quality. 
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LAGONDA .c.. CLEANERS 


save time in still cleaning 





More speed. More power. The new “450” series Lagonda 
cleaners, incorporating improved construction features, assure 
the maintenance of sustained high speeds, thus saving time and 


allowing more profitable still operation. 


Thirty years experience in tube cleaner building, with constant 
development, improvement and observation of the cleaners at 
work under all conditions in oil refineries, are back of these 
**450” Lagonda cleaners. Many recent tests in cleaning stills 


have proven their superiority. 


These machines are in stock ready 
Cut eosts to be shipped to your order with the 
pp y 


with faster usual Lagonda promptness. 


tube Descriptive bulletin X-13 on _ re- 
TCE i Fm = 6 quest. 





X-1490 CINCINNATI, DETROM, SYRACUSE. BALTIMORE. 
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in process Le) vids 


Many new users for 
. eS Flexitalliec Gaskets 
| during the past year 


I 
I 
Nearly all of them first tested 
Flexitallic Gaskets in actual : 
service. I 
With basic patents covering a genu- ‘ 
inely self-priming centrifugal pump, 
and with Si aen heades and labora- , 
tory for the production of many of the We offer the same service test to you 
i i ll h B. J . . . 
Pcanias tia Sor douse entered he with the confidence that with Flexitallic 
full confidence of the chemical in- 2 


dustry, Besides having originated Gaskets you will achieve lowest gasket 
the self- 


Pp "ag for bothchem- 
ical and hydraulic use, LaBour has costs... 
given to the process industries a 
pump of special design to meet the 
particular demands of chemical - ee 
service. Records under the most : 
severe conditions prove the 
stamina and dependability of 
LaBour Pumps and the effi- 
ciency of LaBour service. 





....Test Flexitallic Gaskets for: 


1. Greatest Initial Resilience— 


Look at the shape of the metal plies in the cross- 
section above. The V-shape centers give maximum 
After many years of direct spring action, greatest push against the squeeze. 
contact with the handling of 
process —, —_. — . Longest-lasting Resilience— 
es een oe Look at the reinforcements. Four of them keep 
valves. Unusual features of Flexitallic Gaskets from spreading under the pull- 
9 “ sraaeeeien * down. The spring-like push is retained. 

ese vaives, pilus unusua 
versatility as to chemicals 
they are capable of handling, 
have won tor LaBour Chem- So well does each Flexitallic Gasket adjust itself to 
ical Valves a wide recognition 
in the process field. 


- Least Follow-up— 


varying conditions that least attention is called for. 
This is the direct result of the ability of the gasket 
to hold its initial resilience after installation—fre- 


quently after several installations. 














Ask us about a 
trial supply either direct 
or through our nearest representative. 








| THE LABour Co. INC. 


907 STERLING AVE. jails 7 \ V1 7 
ELKHART, IND. / GASKE ant 
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For Continuous Flow 


The 
Vigilant Liquid Level 
REGULATOR 


For Towers, Tanks, Stills, etc., for tem- 
peratures up to 800 degrees F. — For 
continuous or intermittent, inlet or outlet 
flow: This C-F Regulator maintains cor- 
rect level under any load. A balanced V- 
Port Valve gives dependable throttling 
action. 





Complete details gladly furnished. 


THE CHAPLIN-FULTON MFG. COMPANY 


28-40 Penn Avenue Pittsburgh, Pa. 
Representatives: 
q WESTCOTT & GREIS, Inc. Cc. H. COLLINS HIMELBLAU, AGAZIM & CO. 
Sales and Service 628 Dwight Bldg. 228 N. La Salle St. 


Kansas City, Mo. 
Or Any Jobber 


Dallas — Tulsa Chicago, III. 





ROTO TUBE CLEANERS 
built for Oil Still Tubes, 3” I. D. and up 









Roto Special 6-way Drill Head and 
Universal Joint. 














Roto Combination Head and ey 
Universal Joint. 


THE ROTO COMPANY 


Sussex Avenue and Newark St., Newark, N. J. 
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Efficiency of a Layer of Paraffin Oil 
Used as a Protective Agent Against the 
Oxygen of the Air. S. LALLeMaAnp, 
Compt. Rend. Soc. Biol. 110 (1932) pp. 


719-21. 

Oxygen diffused readily through paraffin oil. 
Air-free water reached equilibrium with at- 
mospheric oxygen in 50 hours. Under similar 
condition, except. that the water was covered 
with a 20 mm. layer of oil, 100 hours were 
required. 


Temporary Rust Prevention. E. C. S. 
MarsuH AND E,. Mitts, Aircraft Eng. 4 
(1932) pp. 57-62. 


The protection of metals for short periods is 
discussed with particular reference to the use 
of greases and oils. Results of tests of paraffin 
oils, mineral oils, mineral jellies, and lanolins 
are tabulated. Lanolin is of peculiar utility on 
account. of its film characteristics, low cost, ease 
of application and removal, and non-volatility. 
It is best applied in naphtha solution. Alkalies, 
waxes, soap, greases, soluble oils, and non-dry- 
ing varnishes should be avoided. Mineral oils 
and jellies are suitable when good protection 
is required, but contamination of non-ferrous 
parts is possible. 


The Recovery of Asphaltic Bitumens 
from Solutions as Far as Possible 
Without Altering Their Properties. J. 
Gseutert, Jour. Inst. Petr: Tech. 18 
(1932) pp. 846-49. 


Usual methods of separating asphaltic bitumen 
result in obtaining bitumens with properties 
different from those of the original material. A 
method in which carbon disulfide is used as 
solvent, and in whicl the solvent is removed 
by distillation in a stream of carbon dioxide, 
is described. The drop in penetration was 
found to be 0-7%. Bituminous solutions should 
not stand longer than 24 hours. The solvent 
should be anhydrous, for the presence of water 
causes hardening. 


Separation of Normal Long-Chain 
Hydrocarbons by Fractional Distilla- 
tion in High Vacuum. H. S. GILcurist 
AND B. Karutik, J. Chem. Soc. 135 (1932) 
pp. 1992-5. 

The separation by distillation of different 
binary mixtures of eicosane (C,H,,), tetraco- 
sane (C,,H,,), and triacontane (C,,H,,) was 
studied. The pressure used was 10-4mm. The 
apparatus comprised a platinum. crucible set in 
a copper block and indirectly heated by a 
platinum spiral. The fractions collected on a 
cooled glass cover-slip were examined by X-ray 
methods. The first fraction contained only the 
lower boiling hydrocarbon and the end-fractions 
only the higher boiling hydrocarbon. Inter- 
mediate fractions contained both. 


Natural Gas 


The Termal Decomposition of Me- 
thane by a Carbon Filament. H. H. 
SrorcH, Jour. Am. Chem. Soc. 54 (1932) 
pp. 4188-98. 


The thermal decomposition of methane by a 
carbon filament in a lamp immersed in liquid 
nitrogen in order to remove reaction products 
as rapidly as formed was studied. The first 
product is ethane of which a 95% of theoretical 
yield was obtained in one experiment. The re- 
action is of the first order at low pressures and 
has an heat of activation of 77,170 + 10,000 
calories per mole. At higher pressures ‘the re- 
action is ot a higher order. 
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ATIONAL 


..- fhe modern 


Refinery piping 

This superior tubular material offers these advantages: 

V Seamless—no welds. 

V High tensile strength. 

V Exceptional uniformity. 

V Unusual bending and flanging qualities. 

V Resistant to corrosive influences. 

Vv Made from superior quality Open Hearth Steel. 

Vv Complete range of sizes, wall-thicknesses and 
lengths. 

V Proved performance under most exacting service. 

Vv A product of the largest manufacturer of Seam- 
less pipe. 

V Sentry Drilled when ordered—a patented feature. 

NATIONAL Seamless Pipe is in favor with engineers and 

operating men particularly where higher pressures and 

higher temperatures are involved. It is always workable 

and accommodating where bends, flanges, or cross-overs 

have to be made—its stamina is not affected by the neces- 

sary working in such installations and it is readily 

adaptable to the use of any kind of joint. For maximum 

value in Seamless Pipe, specify Nationat— 


America’s Preferred Pipe 





EAMLESS 











WALLS 
Wansareleli 


NATIONAL TUBE COMPANY 


Frick Building, Pittshurgh, Pa. 
SUBSUMARY OF UNITED STATES STEEL per Morn Tena 
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A. P. I. Sessions Set 
For May in Tulsa 


HE mid-year meeting of the American 

Petroleum Institute for 1933 will be 
held at the Mayo Hotel in Tulsa May 17, 
18 and 19, according to announcement 
made from the general offices of the Insti- 
tute. Dates for the meeting were chosen 
at the December meeting of the executive 
committee, and announcement was with- 
held until further arrangements could be 
made. 

The sessions of the three divisions of 
the Institute—production, refining, and 
marketing—at Tulsa will celebrate the 
third year that mid-year meetings have 
been held. In 1931 three separate mid- 
year divisional meetings were held. The 
production division met in Dallas in June, 
the marketing division in Chicago in 
March, and the refining division in St. 
Louis in April. Last year all three di- 
visions were brought together in Tulsa in 
June. 

The program and division of time for 
the three sections of the organization will 
be worked out later, but program com- 
mittees already have been designated for 
the Division of Marketing and Refining. 
W. T. Holliday, as vice president and 
chairman of the general committee, has 
appointed Frederick Ewing, Standard Oil 
Company of New York, as chairman of 
the program committee for marketing, 
with H. D. Frueauff, Cities Service Com- 
pany, and C. G. Sheffield, Standard Oil 
Company of New Jersey, as members. 


REFINER PROGRAM 


The program committee for the Di- 
vision of Refining as announced by D. J. 
Moran, vice president and chairman of 
the general committee on refining, fol- 
lows: 

Chairman, R. T. Haslam, Standard Oil 
Development Company; secretary, R. P. 
Anderson, American Petroleum Institute ; 
H. W. Camp, Empire Oil & Refining 
Company, Tulsa; J. Bennett Hill, The 
Atlantic Refining Company, Philadelphia; 
R. E. Haylett, Union Oil Company of 
California, Los Angeles; E. W. Isom, Sin- 
clair Refining Company, New York; K. 
G. Mackenzie, The Texas Company, New 
York; Walter Miller, Continental Oil 
Company, Ponca City; L. W. Parsons, 
Tide Water Oil Company, Bayonne; 
Arthur E. Pew, Jr., Sun Oil Company, 
Philadelphia; J. B. Rather, Socony- 
Vacuum Corporation, New York; A. S. 
Russell, Standard Oil Company of Cali- 
fornia, San Francisco ; Herschel G. Smith, 
Guif Refining Company, Philadelphia; 
F. \V. L. Tydeman, Shell Oil Company, 
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’ THE MONTH IN REVIEW 


San Francisco, and R. E. Wilson, Stand- 
ard Oil Company (Indiana), Chicago. 

The refining committee will begin a 
series of conferences within a short while 
to work out a detailed program and assign 
members so that they may begin studies 
and preparations of papers. 

The program for the Division of Pro- 
duction awaits a conference between 
Charles F. Roeser, vice president and 
chairman, and Carl A. Young, secretary 
of the general committee. 


New Specifications for 
Pennsylvania Grade Oil 

ENNSYLVANIA Grade Crude Oil 

Association, late in December 
adopted new minimum specifications 
for oils used in the manufacture of mo- 
tor oils bearing the emblem of the as- 
sociation. Mandatory on March 1, 1933, 
the specifications are being put into ef- 
fect by many companies at once. 

Neutral oil used in blending motor 
oils must have a flash point of 420° F. 
(raised from 400°F.) and the minimum 
viscosity must be 180 second Saybolt 
Universal at 100°F. (formerly 150°F.) 
Saybolt “A”, seconds at 70°F. Neutral 
Oil of 25 pour test used in blending 
must have a minimum A.P.I. gravity of 
29.5 degrees. 

Bright stock used in motor oils must 
be of at least No. 8 color and flash 
point minimum is 540°F. In regard to 
oils produced by the long residuum 
method, the finished lubricating oils 
must be at least equal to those manu- 
factured by blending bright stock with 
neutral oils. 


A.S.T.M. Regional 
Meeting, March 8 


TRE 1933 Regional meeting of the 

American Society for Testing Ma- 
terials will be held in New York City, 
Hotel New Yorker, Wednesday, March 
8. A symposium on motor lubricants 
is being developed as the technical fea- 
ture of the meeting, with a series of 
committee meetings and an evening 
dinner. 

The symposium on motor lubricants 
is being arranged by A.S.T.M. Commit- 
tee D-2 on Petroleum Products and 
Lubricants with a sub-group in active 
charge. This group comprises promi- 
nent petroleum technologists and in- 
clude J. G. Detweiler, The Texas Com- 
pany, chairman; R. P. Anderson, Di- 
vision of Refining, American Petroleum 
Institute and secretary of the A.S.T.M. 
Committee D-2; H. C. Mougey, Gen- 
eral Motors Corporation, and J. B. 
Rather, Standard Oil Company of New 
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York. They have arranged for a group 
of technical papers which promise to 
be of unusual interest and value. 

The symposium will effect a general 
summation of progress, describe pres- 
ent practices and theory, and serve to 
point the way for future lines of im- 
provement. A list of the papers to be 
presented at the meeting follows: 

“Factors in Engine Design Which 
Affect Oil Performance,” by A. L. Clay- 
den, Research Engineer, Sun Oil Com- 
pany. 

“Service Charges in Crankcase Lub- 
ricating Oils,” by M. A. Deitrich, Chem- 
ist, De Laval Separator Company. 

“Oil Consumption in Motor Car En- 
gines,” by W. H. Graves, Chief Metal- 
lurgist, Packard Motor Car Company. 

“Carbon Deposits in Gasoline En- 
gines,” by W. A. Gruse, Senior Indus- 
trial Fellow, Mellon Institute of Indus- 
trial Research. 

“Present Concepts of the Relation of 
A.S.T.M. Pour Test to Service Require- 
ments of Oils,” J. L. McLoud, Metal- 
lurgical Chemist, Ford Motor Com- 
pany. 

“Viscosity of Automobile Crankcase 
Oil as Related to Service Require- 
ments,” by E. W. Upham, Chief Metal- 
lurgist, Chrysler Corporation. 

“Airplane Lubrication,” by Arthur 
Nutt, Vice President in Charge of En- 
gineering, Wright Aeronautical Corpo- 
ration. 

All members of the society, their 
friends, associates and those interested 
have been cordially invited to attend 
the two sessions, afternoon and even- 
ing. 


New Book on Chemistry and 
Technology of Cracking 


$6/~%HEMISTRY and Technology of 

Cracking” by A. N. Sachanen and 
M. D. Tilicheyev published in Decem- 
ber, 1932, will prove an interesting and 
valuable addition to the literature of 
the general subject of cracking of pe- 
troleum oils. The work was translated 
from the Russian by A. A. Boehtlingk, 
D. F. Brown and K. T. Steik, published 
by The Chemical Catalog Company 
and may be secured through the Gulf 
Publishing Company, Houston, Texas, 
Price $8.00. 

In preparing for this book, the 
authors have made a thorough search 
of the literature, and have conducted a 
series of experiments at the Petroleum 
Research Institute of the Grozneft, 
Grozny, U.S.S.R., extending over a pe- 
riod of four yéars, in an attempt to 
learn sorhething of the chemical and 
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physical laws which govern the reac- 
tions occurring when petroleum is sub- 
jected to cracking conditions. The data 
obtained and interpretations of results 
secured are presented. Cracking as ap- 
plied to narrow fractions was studied 
with particular care with a view to ob- 
tain more exact data relating to the 
cracking reactions. A procedure for 
testing petroleum oils with respect to 
their cracking properties by investigat- 
ing their behavior in recracking was de- 
veloped. Also, in the last chapter the 
results of the authors’ research in hy- 
drogenation which supplements crack- 
ing and is closely related to it, have 
been summarized. Much of the orig- 
inal work of the authors has been 
thoroughly revised and in many in- 
stances completely rewritten so as to 
include the latest information avail- 
able. 

Following are the chapter headings: 
The Fundamental Features of Crack- 
ing: Cracking Crude Oil and Crude Oil 
Products; The Chemistry of Cracking; 
Chemical Composition of Cracked Com- 
pounds; Cracked Gasolines, Properties 
and Treatment; Cracked Kerosenes and 
Heavier Oil Distillates; Residues, Coke 
and Gases Obtained by Cracking; Prin- 
ciple Cracking Systems, Hydrogenation 
of Petroleum Products. In each of the 
chapters a most thorough treatment is 
in evidence, and insofar as the chem- 
istry and technology of cracking is con- 
cerned the treatise is not paralleled in 
the present literature. 

The chapter dealing with “Principle 
Cracking Systems,” well illustrated with 
detailed flow charts, will prove of real 
interest. The chapter includes, crack- 
ing coils, other parts of cracking units, 
hot oil pumps, the Burton process, the 
Jenkins process, the Isom process, the 
Hoimes-Manley Dubbs 
process, the Cross process, the Tube 
and Tank process, the Vickers crack- 
ing process, cracking systems without 
reaction chambers, the Winkler-Koch 
process, the Sachanen and Tilicheyev 
process, the Carburol process, the Kei- 
logg Non-residuum process, the Lea- 
man vapor phase process, the Gyro 
vapor phase process, the DeFlorez 
process, the Pratt process, and statis- 
tics on cracking units, thus presenting 
the latest information regarding mod- 
ern improvements and modifications of 
many of the older processes, both 
liquid and vapor phase, and presenting 
data concerning several processes not 
used in this country. 

Temperature is invariably reported 
in degrees Centegrade and pressure in 
atmospheres, instead of Fahrenheit and 
pounds as is still customary in the 
American petroleum refining industry 
and may prove confusing to some read- 
ers unless they are familiarly using 


process, the 
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both temperature scales. Except for this 
slight inconvenience the book will prove 
of real interest and of real value. 


Dr. Humphreys Retires 


From Indiana Organization 


R. R. E. HUMPHREYS retired on 
Saturday, December 31, from his po- 
sition as vice president in charge of 
manufacturing and from membership on 
the board of directors of Standard Oil 
Company (Indiana), after nearly 33 years 
of service. His action is occasioned by his 
reaching the age for retirement specified 
under the company’s annuities plan. 
Succeeding to his responsibilities Dr. 
Max G. Paulus, general manager of man- 
ufacturing, will become vice president in 
charge of manufacturing operations, and 
Dr. Robert E. Wilson will become vice 
president of research and development. 
Mr. Harry F. Glair, assistant general 
manager of manufacturing advances to 
general manager. 


DR. R. E. HUMPHREYS 


Dr. Humphreys joined the company in 
July, 1900, as a chemist. He came to the 
plant at Whiting, Indiana, after securing 
a doctor’s degree at Johns Hopkins Uni- 
versity. In following years he did notable 
work as a chemist and a research worker 
and was made chief chemist in 1906. He 
was transferred in 1914 to executive 
duties as assistant superintendent of the 
refinery and was made manager in 1918. 
In January, 1927, he was moved to the 
general offices in Chicago as assistant gen- 
eral manager and elected a director. 
After various promotions he became in 
1929 vice president in charge of all manu- 
facturing operations of Standard Oil 
Company (Indiana) and affiliated and as- 








sociated companies, which position he has 
continued to fill. 

Dr. Humphreys is known in the oil in- 
dustry as one of the pioneers in that ap- 
plication of science to manufacturing 
problems which has placed today’s proc- 
esses and products far in advance of 
those of only a score of years ago. He 
was himself one of the first to engage in 
industrial research in connection with oil. 
As a co-worker of Dr. William P. Burton, 
he aided in originating the oil cracking 
process. 


During his connection with the com- 
pany Dr. Humphreys has resided con- 
tinuously in the refinery city of Whiting. 
In the next several months he expects to 
travel extensively, with Mrs. Humphreys, 
in the United States and Canada. 

At a luncheon tendered by Edward G. 
Seubert, president, directors of the com- 
pany paid tribute to Dr. Humphreys for 
his long and valuable service and wished 
him full enjoyment of the leisure afford- 
ed by his retirement. 


Californians Form 


Re-Refining Association 


COMPANIES engaged in the recla- 

mation of used lubricating oils 
(crankcase draining) in Southern Cali- 
fornia have formed the Lubricating Oil 
Refiners Association, and are taking 
the offensive action in an attempt to 
secure state specifications covering all 
lubricating oil sold, irrespective of how 
or by whom lubricating oils are manu- 
factured. The association at its No- 
vember meeting elected E. M. Hume 
of Techna Penn Motor Oil Company, 
Long Beach, as president. The associa- 
tion was incorporated under the laws 
of California as a non-profit organiza- 
tion designed to foster a better under- 
standing of re-refined oils among the 
public in general. 

In addition to a score of concerns 
engaged in reclaiming and marketing 
reclaimed oils, the membership in- 
cludes several concerns which supply 
equipment to the oil reclaiming com- 
panies. In its publicity the association 
points to the utilization of reclaimed 
oils by a large number of fleet owners 
on the West Coast, and to Bureau of 
Standards Bulletin 223, an excerpt from 
which states “Oil used as fuel is lost 
past recovery, but much of the lubricat- 
ing oil which has been used and dis- 
carded as unfit for further service can 
be reclaimed. Automobile oils especial- 
ly deteriorate. rapidly in use, but the 
used oil may be restored to its original 
condition by processes already applied 
on a commercial scale in several cities. 
Thus, the reclamation of used oil fur- 
nished a method, already available, of 
aiding in the conservation of an irre- 
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ENDURO 


REPUBLICS PERFECTED 
STAINLESS STEEL 








HEAT RESISTING 


STEELS 
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ENDURO 18-8 
ENDURO 18-8-S 

ENDURO 18-8-B 

ENDURO 18-8-MO> 
ENDURO 18-8- SMO 
ENDURO HCN © 
ENDURO NC- 3 


Licensed under Chemical Foundation 
Patents Nos. 1316817 and 1339378 











THE MAGIC METAL 
IN EVERY FORM... 


A metal to withstand severe corrosion—or extremes of heat 
—or both. For years refinery owners, superintendents and 
engineers looked for an Aladdin’s lamp to make available 
such a metal. 

ENDURO is the answer to the wish. Not one metal, but 
a series of alloys, each developed to meet a particular class 
of service and now available in all the standard shapes. 

And here’s a point worth remembering. You can be 
assured ENDURO quality for any product involving the use 
of corrosion and heat-resisting steels if you specify that only 
Republic ENDURO billets must be used. 

Applications of ENDURO in refineries call for Engineer- 
ing Service. All the facilities of Republic’s Research Division 
and the finest steel laboratory in the country are at your dis- 
posal—to help you get full value for every dollar spent for 
modern alloy steel. Just tell us your problems. 


CENTRAL ALLOY DIVISION ° ° MASSILLON, QHIO 


REPUBLIC STEEL CORPORATION 


GENERAL OFFICES. =Qjre YOUNGSTOWN, OHIO 


PITTSBURGH SAN FRANCISCO BOSTON : $T PAUL LOS ANGELES BUFFALO 
CINCINNATI GRAND RAPIDS TULSA TOLEDO CHICAGO DETROIT BIRMINGHAM CLEVELAND 
NEW YORK INDIANAPOLIS DENVER SEATILE ST Lous DALLAS PHIL ADELPHIA AIL WAUKEE 
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placeable natural resource. Used oil 
should be judged by the same tests as 
are applied to new oils and will be 
equally serviceable.” 


Fuel Efficiencies 
Little Changed 


OMPARATIVELY little change 

was recorded in fuel efficiency at 
petroleum refineries in 1931, when the 
calculated number of B.t.u. required to 
refine a barrel of crude petroleum 
amounted to 682,000 compared with 
672,000 in 1930, according to Bureau of 
Mines Report of Investigations 3198, 
by G. R.. Hopkins. In both 1930 and 
1931 the average fuel requirement 
showed a slight increase, indicating that 
practically all of the technical improve- 
ments leading to fuel economy had been 
perfected, or that recent refinery prac- 
tice requires the expenditure of more 
heat. Probably the latter reason is 
more important, Mr. Hopkins states, as 
there is little doubt that the growth of 
cracking and reforming entailing re- 
latively high temperatures has caused 
more fuel to be burned. 

Consumption of oil as refinery fuel 
declined five per cent in 1931 but it con- 
tinued to the chief fuel at refineries. 
The rapid decline in the use of coal 
was continued in 1931 when that fuel 
supplied only six per cent of the total 
heat utilized compared with 26 per cent 
in 1925. The use of natural gas has 
continued to decline due to the increas- 
ing competition of refinery gas and to 
the fact that the prices of the other 
fuels probably showed relatively great- 
er decreases in 1931. The consumption 
of refinery still gas as refinery fuel in- 
creased 24 per cent over 1930, and re- 
finery still gas supplied 34 per cent of 
the total quantity of heat 
evolved at refineries in 1931. If the 
present trend in fuel utilization contin- 
ues, refinery still gas will exceed oil as 
the chief refinery fuel in two years. The 
use of petroleum coke in 1931 declined 
nine per cent from the previous year, 
amounting to 529,000 short tons, or the 
equivalent of slightly more than one- 
third of the total indicated 
demand. 


API Technology 
Group is Named 
EMBERS of 


troleum Institute Central 
mittee on Refinery Technology for 1933 
have been named by D. J. Moran, vice 
president and chairman of the general 
committee of the Division of Refining, 
according to announcement made by R. 
P. Anderson, secretary of the commit- 
tee. The members and their affiliations 
follow: 


estimated 


domestic 


Pe- 


Com- 


the American 
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Chairman, Walter Miller, Continental 
Oil Company, Ponca, City; Secretary, 
R. P. Anderson, American Petroleum 
Institute; D. G. Brandt, H. L. Doherty 
& Company, New York; H. W. Camp, 
Empire Oil & Refining Company, Tul- 
sa; S. P. Coleman, Humble Oil & Refin- 
ing Company, Houston; T. G. Delbridge, 
The Atlantic Refining Company, Phil- 
adelphia; R. A. Halloran, Standard Oil 
Company of California, San Francisco; 
R. E. Haylett, Union Oil Company, 
California, Los Angeles; F. E. Holsten, 
Barnsdall Refining Company, Tulsa; E. 
W. Isom, Sinclair Refining Company, 
New York; E. R. Lederer, Texas Pa- 
cific Coal & Oil Company, Fort Worth; 
N. E. Loomis, Standard Oil Company 
of New Jersey, Elizabeth; K. G. Mac- 
kenzie, The New 
York; John W. Newton, Magnolia Pe- 
Company, Beaumont; R. C. 
Osterstrom, The Pure Oil Company, 
Chicago; L. W. Parsons, Tide Water 
Oil Company, A. E. 
Jr., Sun Oil Company, Philadelphia; J. 


Texas Company, 


troleum 


Bayonne; Pew, 


B. Rather, Socony-Vacuum Corpora- 
tion, New York; H. G. Smith, Gulf Re- 
fining Company, Philadelphia; G. H. 
van Senden, Shell Oil Company, San 
Francisco; and R. E. Wilson, Standard 
Oil Company (Indiana), Chicago. 

In addition to the appointed mem- 
bers, the following will serve in their 
capacity of separate committee chair- 
men: 

C. H. Haupt, for the Committee on 
Fire Prevention in Refineries, Standard 
Oil Development Company, Elizabeth; 
J. S. Hess, for the Committee on Dis- 
posal of Refinery Wastes, Sinclair Re- 
fining Company, New York; Walter 
Samans, for the Committee on Corro- 
sion of Refinery Equipment, The At- 
lantic Refining Company, Philadelphia; 
and C. W. Smith, for the Committee on 
Accident Prevention in Refineries, 
Standard Oil Company (Indiana), Chi- 
cago. 

Membership on these separate com- 
mittees will be announced later by 
Chairman Miller of the Central Com- 
mittee. 


VY PLANT ACTIVITIES VY 


Expansion: General Petroleum Corporation 
started work in December erecting a 5000-barrel 
cracking unit and other work involving expendi- 
ture of $1,500,000; contract to M. W. Kellogg 
Company. (Refiner, October, 1932, page 58A.) 

Expansion: Standard Oil Company of Cali- 
fornia has announced immediate expenditure of 
$1,275,000 for modernizing and adding to refin- 
ing facilities on the Pacific Coast (Refiner, De- 
cember, 1932, page 51A), which is part of its 
earlier announcements involving .$3,000,000 for 
1933. 


Refinery: Roy Miller and Henry Dickason of 
Wichita, Kansas, and Denver, Colorado, respec- 
tively, reported with Great Bend, 
Kansas, chamber of commerce for site for pro- 
skimming operate on western 


negotiating 
posed plant to 
Kansas crude. 


Aronow has re- 
Kalispell, 
Montana, and at Kalispell installed combination 
cracking and topping unit and gas 
system, similar work at Havre, designed and 
erected by Don J. Baize. 


Remodeled: Boris A. S. 
modeled his refineries at! Havre and 


recovery 


Refinery: Gray Oil & Refining Company was 
recently formed to build a refinery at 
Greybull, Wyoming. 


small 


Cracking: Huasteca Petroleum Company 
(Standard Oil Company of New Jersey) is near- 
ing completion of installation of new cracking 
plant at Tampico, Mexico. 


Additions: Coastal Petroleum Company, Mo- 
bile, Alabama, refinery, after changes in distilla- 
tion system, is adding one 55,000-barrel, two 
20,000-barrei tanks and enlarging the acid treat- 
ing plant. 


Purchase: The Texas Ceompany, according to 
reports from Warren, Pa., is negotiating for 
the purchase of the Wilburine refinery there, 


and will generally improve facilities in all de- 
partments. 

Rebuilding: Sherwood Refining Company is 
rebuilding that portion of its medicinal and 
technical oil refinery at Warren, Pa., which 
was recently destroyed by fire. 


Operating: Dickey Oil Company has begun 
operating new refinery at McPherson, Kansas, 
at 3000 barrels per day. E. L. Rogers, super- 
intendent and R. D. Howard, chief chemist. 
Winkler-Koch distillation and cracking facilities. 


Operating: W. L. Williams Refining Com- 
pany, headed by W. L. Williams of Fort Worth, 
has taken over the plant of Agurs Refining 
Company, Shreveport, and after improving with 
new towers, is operating on East Texas crude. 
Capacity, 1000 barrels. 


Purchase: Arp Refining Company (controlled 
by M. C. Bray, F. W. Fischer and C. A. 
Weathered) has purchased the 1,000-barrel skim- 
ming plant at Arp, East Texas field, formerly 
operated by F. L. Boone, as Boone Refining 


Company. 


Expansion: Associated Oil Company has an- 
nounced details of its refinery expansion pro- 
gram in California, to include construction of 
5000-barrel Tube and Tank cracking unit (con- 
tract to E. B. Badger & Sons Company) 4 
6000-barrel pressure distillate re-run unit (con- 
tract to C. F. Braun & Company) and enlarged 
pressure distillate chemical treating system and 
other improvements (Refiner, December, 1932, 
page 51A). 


Expansion: Shell Oil Company has announced 
plans to\ spend* around $8,000,000 during 1933 
for extension and improvement of its refining, 
producing, and distribution properties through- 
out the Pacific Coast, to include additions and 
renewals of plants and equipment. 


Refinery: Union Pacific Oil Company, C. W. 
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te each of the two De Laval turbine driven pumping units here 
shown, the four-stage pump is designed to deliver 250 g.p.m. of 
64. deg. A.P.I. gasoline against 250 lb., while the two-stage pump is 
rated to deliver 60 g.p.m. of 125 deg. A.P.I. gasoline from a suc- 
tion pressure of 100 Ib. to a discharge pressure of 250 lb. The de- 
liveries may range from 33-1/3 to 120 per cent of these capacities, 
and the pumps are designed to maintain the required efficiency 
and head at all deliveries within these limits. 


All four pumps have the standard De Laval features of labyrinth 
sealing rings, correctly designed stuffing boxes, load limiting im- 
pellers and complete interchangeability, all favoring economical 
and reliable operation. 


TRENTON, N. J. 


Couplings and Special Centrifugal Machinery 


3141 





e Laval Pumps 


for wide delivery range 


have flat efficiency and head- capacity curves 


De LAVAL STEAM TURBINE COMPANY 


Manufacturers of Steam Turbines, Centrifugal Pumps, Propeller Pumps, Rotary Displacement Pumps, Centrifugal Blowers 
and Compressors, Helical Speed Reducing Gears, Worm Gears, Hydraulic Turbines, Flexible 
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Fourl, owner, has sold its 2000-barrel skimming 
plant, Long Beach, California, and announced 
plans to build a larger, modern plant, possibly 
with cracking facilities. 


Sold: Petroleum Specialties Company, 2000- 
barrel skimming plant, Bandini Boulevard, Los 
Angeles, has been sold to unknown interests 
represented by Attorney John Beamer, Los An- 
geles. 


Operating: Kolingo Refining Company has 
taken over plant west of Coalinga, California, 
formerly owned by California Northern Petro- 
leum Company, reconditioned equipment and is 
operating. L. S. Flaherty, president and gen- 
eral manager; L. R, Medford, superintendent. 


Cracking: Wilshire Oil Company, Los An- 
geies, has received bids for cracking equipment, 
6000 barrels capacity, company design. (Refiner, 
December, 1932, page 51A). 


Merger: La Salle Petroleum Refining Com- 
pany (Joseph Elie, Ltd.), Montreal, Canada, is 
reported involved in the prospective merger of 
refining and marketing concerns in Quebec, to 
include Municipal Oil Company, Municipal 
Paving Company, Loyal Oil Company, and Ex- 
cel-Petroleum Company, and the gasoline busi- 
ness of Automobile Owner’s Association will be 
absorbed. Earlier reports stated Imperial Oil, 
Ltd., would take over the Joseph Elie interests. 


Construction: U.S.S.R. (Russia) has under 
way several refinery construction projects in- 
cluding Khaborovsk, Winkler Koch cracking 
unit; Orsk, Winkler-Koch cracking unit, and 
two Badger pipe stills; Odessa, a lubricating 
oil compounding plant and a pipe still for manu- 
facture of kerosene; Krasnodar, erecting a new 


pipe still and reconstruction of shell stills; Sara- 
tov, erection of eight cracking units, to be 
completed next year. 


Gasoline Plant: Acadian Natural Gasoline 
Company of New Orleans, plans erection of nat- 
ural gasoline plant on Prairie Sinclair Oil Com- 
pany’s King-Andrews lease, P. W. Warner Sur- 
vey, Gregg County, East Texas field, reported 
cost $173,000. Capacity 6,000,000 cubic feet of 
gas daily. 


Refinery : Wyoming Oils, Inc., recently formed 
by Geo. W. Jarvis and associates, capitalized 
at $500,000, plans construction of refinery at 
Casper to operate on Spindle Top crude from 
Natrona County, Wyoming. 


Distillation Unit: Quaker State Oil & Re- 
fining Corporation has completed construction 
of a new distillation unit, increasing capacity 
by 2500 barrels at Oil City, Pa. At the Farm- 
er’s Valley plant near Bradford, the company 
is spending $400,000 installing Dubbs cracking 
facilities and other equipment. 


Carbon Black: International Hydrocarbons 
Corporation is negotiating with the Rumanian 
government for concession permitting manufac- 
ture of carbon black in Roumania, according to 
reports from Bucharest, to exploit gas fields in 
Transylvania region. 


Stabilizer: Clymore Gasoline Company, Inc., 
operating new gasoline plant in Refugio, Texas, 
field, let contract to Petroleum Engineering, 
Inc., affiliated with Arthur G. McKee & Com- 
pany, for erection of 30,000-gallon stabilizer to 
be completed in January. 


Stabilizing Units: The Texas Company is 


adding stabilizing equipment to four of its nat- 
ural gasoline plants in Oklahoma and Kansas, 
design and engineering work being done by Pe. 
troleum Egineering, Inc., affiliated with Arthu- 
G. McKee & Company. 


To Resume: Laurel Oil & Refining Company, 
according to announcement by William Rice, 
Great Falls, Montana, trustee for the bend- 
holders, plans to resume operations, including 
Donnelley cracking facilities. 


Receivership: Vernon Oil Refining Company, 
operating 250C-barrel plant at Vernon, Califor- 
nia, filed voluntary bankruptcy petition in fed- 
eral court, in December. 


Complete Plant: The Allegany Refiners, Inc., 
plans erection of $600,000 lubricating oil manu- 
facturing refinery, 750 barrels daily capacity, 
Boliver, New York, (Refiner, November, 1932, 
page 60A). 


Cracking Units: Marathon Oil Company, 
Tulsa, announced contract with M. W. Kellogg 
Company for construction of two cracking units, 
for its Fort Worth, Texas, and Bristow, Okla- 
homa, refineries, to be completed in June. 


Change Name: Tide Water Oil Company has 
taken over Mid-Continent properties and oper- 
ations of Tidal Oil Company, Associated Pro- 
ducers Company, Tidal Refining Company and 
Tide Water Oil Sales Corporation pursuant to 
reorganization of the Mid Continent subsidiaries 
of Tide Water Oil Company of New Jersey 
(subsidiary of Tide Water Associated Oil Cor- 
poration, a Delaware company). Reports are 
again current that the company will build a re- 
finery on its Houston Ship Channel property. 








New. Edition 


THE 


SCIENTIFIC PRINCIPLES OF 
PETROLEUM 
TECHNOLOGY 


By DR. LEO GURWITSCH 
and HAROLD MOORE 


WATEROUS 
HEAVY DUTY 
ROTARY PUMPS 


The Waterous Rotary Pump illustrated above 
delivers 2300 gallons per minute and is designed 
for a maximum discharge pressure of 55 lbs.; net 
weight 4000 Ibs. Waterous Pumps are built for 
continuous service. Send for catalogue. 


Onaleroua, 


WATEROUS COMPANY 
ST. PAUL, MINNESOTA 


Agents in Principal Cities 














Not only advanced technical and scientific facts, 
but the necessary elementary principles are re- 
viewed for you in these pages. They contain all 
the chemistry and physical chemistry that is re- 
quired. This is an advanced book and yet you 
need not refer elsewhere for any information 
about hydrocarbon chemistry or fractional dis- 
tillation. You will find all this basic scientific in- 
formation right in these pages. It is cited from 
the original references, so that you can instantly 
locate the pertinent reference giving full details 
on the specialized subject. Systematize your 
knowledge of petroleum chemistry. 


556 Pages, Cloth, 54% x 84, Illustrated, $8.00 
Send check to 


GULF PUBLISHING COMPANY 
3301 Buffalo Drive, Houston, Texas 
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New Equipment 


for the Modern Plant 





1. Pressure Relief and 
Back Pressure Valves 
SCHUTTE & KOERTING COMPANY 


Schutte & Koerting Company, Phila- 
delphia, announces pressure relief and 
back pressure valves with constructional 
features including compensating mechan- 
ism interposed sliding plug and spring 
plate. This mechanism consists of three 
links mounted on a link bracket around 
the vertical spindle. The ends bearing on 
the plug and plate are fitted with rollers, 
the centers of which are so located that 
during the vertical movement as the valve 
opens or closes the horizontal distance be- 
tween the fixed center and the center of 
the lower roller remains almost constant, 
while the corresponding horizontal dis- 
tance between the fixed center and the 
center of the upper roller changes. 

The variation in leverage thus oc- 
casioned compensates for the increased 
tension of the spring as the valve lifts, 
and the resultant spring pressure is equal- 
ized throughout the stroke of the valve 
disc, insuring close regufation of pressure. 
The screw spindle permits adjustment of 
the pressure from 15 pounds to 600. 

A similar back pressure valve, with an 
outside spring for steam lines, is also an- 
nounced. 


2. Circuit Breakers 
GENERAL ELECTRIC COMPANY 


General Electric Company, Schenectady, 
New York, announces a new line of 
manually and electrically operated, trip- 
free, multi-pole air circuit breakers for 
the control and protection of circuits in 
all fields. 

These breakers, designated as Type 
AB-2, are obtainable in metal enclosed 
construction, with or without pull box, 
metal-enclosed with pull box and discon- 
necting devices to permit inspection of 
the breaker while it is disconnected from 
the source, or mounted in dead-front and 
metal-enclosed switchboards which are 
shipped assembled from the factory. 

Ratings of this new apparatus ranges 
from 15 to 400 amperes, 250 volts d-c., 
and 600 volts a-c. This type of breaker 
has high interrupting capacity because 
when the breaker opens, the circuit is 
transferred from main contacts to inter- 
mediate contacts and then to arching 
horns by the rapid action of a magnetic 
blowout. 

Two independent overcurrent tripping 
devices are included: a thermal inverse 
ime trip, and an instantaneous magnetic 




















Interior View of Transmitter 


trip which operates instantly on approxi- 
mately ten times the normal current. 
This new switching equipment is con- 
structed with a_ back-connected, base- 
mounted air circuit breaker enclosed in a 
metal box with a hinged cover provided 
with a breaker position-indicator and an 
operating handle for opening and closing 
the breaker. This construction affords 
dead-front operation of the breaker with 
freedom from live parts. Barriers of in- 
sulating material prevent possible arching 
to metal enclosures. Ventilating louvers 
in the door, aided by the interior con- 
struction of the breaker, permit air cir- 
culation around the breaker parts, thus 
assuring a low temperature rise. The con- 
tact construction consists of solid main 
contacts, protected by intermediate con- 
tacts of Elkonite (silver and tungsten), 
arching horns, and a magnetic blowout. 


3. Electric Tank Gauge 
OIL CITY BRASS WORKS 


Oil City Brass Works, Beaumont, 
Texas, is manufacturing an electric 
tank gauge which electrically records 
on indicators within the office the 
amount of oil in tanks to within an 
accuracy of one-eighth-inch, according 
to the manufacturer. 

This system consists of a transmitter 
mounted on top of a sheet metal well 
extending to the bottom of the tank, a 
float within the well, and a heavily in- 
sulated and armored cable from the 
transmitter to power supply and indi- 
cator. 

The well within which the float oper- 
ates is of steel plate construction, per- 
forated to admit fluid, still breaking 
up any agitation or waves which would 
cause a movement of the float. Power 
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Transmitter 


supply is from station plant with aux- 
iliary battery in the circuit, which is 
automatically cut in and out should 
power fail. The system operates on any 
type of electrical current. 

The transmitter is of aluminum to 
withstand corrosive action of hydrogen 
sulphide fumes. Mechanical and elec- 
trical parts are completely submerged 
in high resistant oil, sealing them from 
effects of gasses. Electric contacts are 
of mercury in sealed glass tubes. All 
automatically and 
impulse. 


working parts are 
positively locked after 
Ball bearings are of patented construc- 
tion to operate freely out of alignment 
up to 45 degrees. 

The indicator is enclosed in a case of 
Graduations are in 


each 


spun aluminum. 
feet, up to 50, on the outer circle and 
in inches and eighths of inches indi- 
cated by a smaller dial. 

The two pointers on the dial are op- 
erated by a sturdy gear train actuated 
by two solenoids, one controlling the 
upward reading, the other the down- 
ward. These solenoids are designed to 
prevent burning out due to high volt- 
age. 

This system of electric tank gauging 
will record readings of an entire tank 
farm on a single control board within 
the office according to the manufac- 
turer. 


Indicator 


4. Oil Heater 


THE COEN COMPANY 


The Coen Company, Los Angeles, Cali- 
fornia, announces production of an eight- 
pass, tubular, outside joint oil heater de- 
signed to make it impossible for a leaky 
joint to permit oil to enter the steam 
space and find its way into the boiler, hot 
well or cooling tower. 

Tube sheets are rolled steel, two at each 
end, with space between them open to the 
air. An expansion joint is built into the 
shell to relieve strains. Cold oil goes 
through the center tubes and is gradually 
heated as it approaches the outer row 
nearest the casing, which is at steam tem- 
perature. 


Coen Oil Heater 

Castings are of steel with a fatigue 
resistance and tensile strength permitting 
high working pressures. Tube sheets and 
cover flanges are finished on the outside. 
The shell is covered with insulation, pro- 
tected by sheet iron and secured by 
chromium plated bands. The center space 
of the double tube sheets is likewise cov- 
ered with a band removable for inspection. 

The outside joint heater is built for all 
capacities, for all practical working pres- 
sures and temperatures. By reversing the 
flow it may also be used as a cooler, 
which, like the heater, is adaptable to 
either vertical or horizontal installation. 


3. Indicating Recorder 
LEEDS & NORTHRUP COMPANY 


Leeds & Northrup Company, 4901 Sten- 
ton Avenue, Philadelphia, Pennsylvania, 
announce a new round chart Micromax 
indicating recorder which can be hooked 
up to record CO; in the combustion range, 
or to record pressure over a range from 
zero to 200 pounds per square inch, or to 
record room temperatures, or to record 


L&N Round-Chart Micromax 
Indicating Recorder 


New 


tempeatures in the range of from 400 to 
900° F. 

This junior instrument is valuable in 
pyrometers of about 400 to 900 or 1000° 
F. range, according to the manufacturer. 

It has a boldly-lettered circular scale. It 
uses a 24-hour circular chart. The chart 
has straight-line time coordinates instead 
of curved ones. The calibrated portion 
of the chart is 314” wide, and the chart 
is 103%” in diameter overall. The re- 
corder is made as a single-point instru- 
ment only, and can be equipped with two 
signal or control contacts. Potentiometers 
are manually standardized. The mechan- 
ism is very accessible, and is mounted 
on a frame that is hinged to the case. 
The mechanism may therefore be swung 
out of the case if desired. The case is 
1614” diameter, and 
either flush or hanging on the face of a 
wall or panel as specified. 


may be mounted 


View showing ready accessibility of L&N 
Round-Chart Micromax Indicating 
Recorders 


6. Friction-Free 
Diaphragm Valve 
C. J. TAGLIABUE MFG. COMPANY 


C. J. Tagliabue Manufacturing Com- 
pany, Park & Nostrand Avenues, 
Brooklyn, New York, announces a fric- 
tion-free diaphragm valve which is 
mounted on TAG V port balanced 
valves, giving gradual opening charac- 
teristics. 

Friction is cut down by reducing the 
diameter of the spindle passing through 
the stuffing box. The spindle is guided 
by its upper (large diameter) portion 
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which passes through two roller bear- 
ing assemblies, each consisting of four 
stainless steel rollers. 





TAG Valve 


The spring (single or multiple) is en- 
closed as is also the diaphragm; a po- 
sition indicator is furnished; adjust- 
ments are easily made, available with 
74%", 9%” and 11%” diameter dia- 


phragm. 


7. Motor 


IDEAL ELECTRIC & MANUFACTUR- 
ING COMPANY 


Ideal Electric & Manufacturing Com- 
pany, Mansfield, Ohio, is introducing to 
the petroleum industry, the Noel Poly- 
phase Capacitor Motor, for which the 
manufacturer claims the following out- 
standing features: unity power factor, 
two to five per cent better efficiency, and 
15 to 25 per cent lower starting current, 
with the same starting torque as that of 
the standard induction motor. The motor 
operates at approximately 100 per cent 
power factor between loads of one-fourth 
to five-fourths full load. At lower loads 
it operates at leading power factor. 

A special winding is inserted in the 
bottom of the stator slots, which is per- 
manently connected to a bank of static 
condensers. This winding acts as the sec- 
ondary winding of a transformer. The 
Stator winding is used as the primary 
winding of the transformer, the static 
condensers being permanently connected 
to the secondary winding. The ratio of 
the two windings is such that about 660 
volts are applied to the capacitors, regard- 
less of whether the motor is for 220, 440 
or 2300 volts. This permits the use of 
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standardized capacitors, which for this 
voltage are claimed to be extremely eco- 
nomical. 

The new motor is also built in 80 per 
cent leading power factor. To accomplish 
this the next size frame to that of stand- 
ard is used, together with larger capaci- 
tors, whereas the 100 per cent power fac- 
tor machines are built into standard and 
NEMA frames. The starter used in con- 
nection with this type of motor is the 
same as that used with the standard in- 
duction motor. 

The capacitors are of the oil filled, 
oil impregnated, hermetically sealed type 
with individual fuse protection. They are 
assembled in steel cases with conduit con- 
nections. | These units can be installed in 
any convenient location. The Noel fea- 
ture is applied to all classes of induction 
motors, including single squirrel cage, 
double squirrel cage, as well as wound 
rotor type machines, in sizes ranging from 
one horsepower to 200 horsepower and in 
all standard voltages, phases and fre- 
quency. 





Items About 
Manufacturers 





Union Steel Casting Company, Pittsburgh, 
Pa., announces election of a new president, 
Merrill G. Baker, prominent engineer and re- 
cently assistant to the vice president of Ford, 
Bacon & Davis, Inc., New York engineers. 
Mr. Baker was formerly vice president of the 
Vanadium Corporation of America. 

Jan R. Dunsford has been elected chairman 
of the board of Union Steel Casting Company. 


Ludlow Valve Manufacturing Company an- 
nounces that Livingston W. Houston, who has 
been cennected with the company for 13 years, 
has been elected president, succeeding William 
H. Lolley, recently resigned. 

Mr. Houston, a graduate mechanical engineer 
of many years’ experience was at one time cap- 
tain of the ordinance department U. S. army. 
He is a trustee of the Troy Savings Bank, sec- 
retary of the board of trustees of the Rens- 
selaer Polytechnic Institute, vice president of 
the Samaritan Hospital and president of the 
Troy Country Club. 


The Youngstown Sheet & Tube Company has 
purchased for installation at its Indiana Harbor 
Works a complete system of gas mixing control 
for reducing the thermal value content of pe- 
troleum still gas. This system of control is of 
the Cutler-Hammer-Askania type, designing and 
engineering having been done jointly by H. A. 
Brassert & Company of Chicago and Cutler- 
Hammer, Inc. of Milwaukee. 





Electrically Driven Centrifuges 
Hand Centrifuges 


WRITE 


WILLIAMS, BROWN & EARLE, Inc. 


Manufacturers of Laboratory Apparatus 
918 Chestnut St. Philadelphia, Pa. 
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FLOW CONDITIONS 
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FLOW 
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Calibrated in any units 
you desire for direct read- 
ing of rate of flow in 
lines carrying water, oils, 
chemicals, air, gas and 
steam—pressures to 2000 


Ibs. 
Close Hook-up : 
Type Two types—‘“Close” and 
“Remote” Hook-up. 


Write for Bulletin 208, 
with interesting technical 
details . . . No obligation. 
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Exclusive Features 


Possessed by the 


CAMPBELL 
Boiler Feed Regulator 


The only regulator that is boiler-steam op- 
erated. Hence it has unlimited power. The 
only regulator with an Indicator which can be 
placed on the 
switchboard, in 
the chief’s of- 
fice or any- 
where else, in 
multiple, if de- 
sired. No mov- 
ing parts on 
the regulating 
element. No 
floats. No 
thermo- 
stats. No gener- 
ators. No links. 
Cannot “stick.” 
Nothing to get 
out of order. 
No fine adjust- 
ments. Ideal in 
every respect. 


Patented 








Ask for list of refiners using the CAMPBELL. 


"ATLAS VALVE COMPANY 


275 South St., Newark, N. J. 


Clip this to your letterhead, check the items in 
which you are interested. and we gladly send 
prices and data. No obligation. 
(J The Campbell Boiler [] Pump Governors 
Feed Water Regulator [| Float Valves 
(] Reducing Valves C] Swing Joint Fittings 
Damper Regulators () Bronze Unions 
(] Exhaust Control C) Thermostats 
System (] Balanced Valves 
( Temperature Regula- C] Controi Valves 
tors 
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CATALOGS ... BULLETINS 


Helpful Publications Which Manufacturers Will Be Glad to Send Free for the Asking 


Motors 

The Lincoln Electric Company, Cleveland, 
Ohio, announces availability of a four-page, il- 
lustrated bulletin titled “That Motor With Ex- 
tra Horsepower,” being a description of the 
company’s Type D motor. 


Mercury Arc Rectifiers 

Westinghouse Electric & Manufacturing Com- 
pany, East Pittsburgh, Penn., announces a new 
16-page entitled ‘‘Mer- 
Rectifiers,” C-1907-B. 


illustrated 
cury Arc 


publication 
publication 


Synchronous Motors 

General Electric Company, Schenectady, New 
York, has just published a 54 page, illustrated 
catalog on synchronous motors, designated as 
GEA-1191A and superseding GEA-1191. Motors 
shown in the catalog range from 2000 horse- 
power down. 
Nickel-Iron Data 

International Nickel Company, Inc., 67 Wall 
Street, New York, N, Y., announces availability 
of guide designed as a convenient and quick 
which suitable nickel nickel- 
iron compositions be 


source from and 
chromium cast 
lected for specification 
first of a series of data sheets covering compo- 
sition and data on industrial applica- 
tions of nickel cast iron. Supplementary sheets 
devoted to specific applications will be issued at 


se- 
the 


may 
purposes. This is 


service 


intervals 


Stainless Clad Steel 

The Ingersoll Steel and 
South Michigan Avenue, Chicago, has issued a 
folder describing the composition, method of 
manufacture and fabrication of Ingersoll stain- 
less clad steel as well as illustrating and listing 
many applications this new low cor- 
rosion resisting material. 


Disc Company, 310 


for cost 


Spray Coolers 
The 
manufacturer of spray 
recently issued Bulletin 
detail their products. 


Company, Kansas City, Mo., 
cooling equipment, has 
No. 37 describing in 


Marley 


Greasing Systems 

Hills McCanna Company, 2349 Nelson Street, 
Chicago, is distributing literature describing 
mechanical equipment for applying oil 
grease which eliminates the human element and 
put lubrication on a purely mechanical basis. 


r-- 


and 


eee ew ee eeee 


eto? ~ ne COUPON - - - - - -- = 


(Address manufacturer direct) 


Steam Traps 


Armstrong Machine Works, Three Rivers, 
Michigan, has prepared a new manual contain- 
ing complete information on the Armstrong line 
of steam traps for all types of work and con- 
tains a special section on draining water from 
compressed air lines, separating different liquids, 
systems and trapping 


improving refrigerator 


acids and other chemicals. 


Temperature Regulator 

Sarco Company, Inc., 183 Madison Avenue, 
New York, has prepared Bulletin 54, describ- 
ing and illustrating the Sarco temperature regu- 
refrigeration, includ- 


lator for brine control in 


ing specifications, weights and prices. 


Refrigeration Control 


Alco Valve Company, 2650 Big Bend Boule- 
vard, St. Louis, Missouri, has prepared “The 
Automatic Cottrol of Refrigeration,” a 98-page 
manual discussing control devices for control 
of refrigerants, a subject about which little has 
been written. Includes interesting data on fil- 
tration, constant pressure type expansion valves, 
electrically operated valves, control of circulat- 
ing brine and unit coolers, also several pages of 
electrical wiring diagrams. 


Proportioning Pump 

Hills-McCanna Company, 2349 Nelson 
nue, Chicago, is distributing a catalog describ- 
which are 


Ave- 
ing chemical proportioning pumps 
single plunger type that accurately proportions 


liquids. 


Temperature Regulator 

Incorporated, 
announces 
illustrated 


183 Madison 
Avenue, New York, availability of 
Bulletin No. 52, a 12-page booklet 
giving specifications and descriptions on liquid 
regulators for all types 


Sarco Company, 


expansion temperature 


of industrial uses. 


Expansion Joints 

Yarnall-Waring Company, Chestnut Hill, Phila- 
delphia, Pennsylvania, has just issued a catalog 
on wrought steel expansion joints which includes 
supplementary information on small brass joints. 
The publication is listed as Bulletin EJ-1904. 


Please send to me, without obligation, free booklet described 
in the January, 1933, issue of REFINER AND NATURAL GASOLINE 


MANUFACTURER. 


NAME. ... 


ADDRESS . . eee ve 


eee See eee sees eeeee . 
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Rotary Displacement Pump 


De Laval Steam Turbine Company, Trenton, 
New Jersey, announces publication of Catalog 


L-10 describing Series A 31 N, a rotary displace- 7 
ment pump, designed to run at standard speeds 


and at turbine speeds, which has only three mov- 
ing parts, a power rotor and two idling rotors, 
the latter acting as seals to the power rotor, 
but driven principally by fluid pressure and re- 
quiring no pilot gears. 


Instruments and Apparatus 


Company, 
ae ee 


774 Girard 
announces 


American Instrument 
Street, N. W., Washington, 
availability of four bulletins: 

Bulletin 1220 describes a thermostatically con- 
trolled constant temperature bath, holding tem- 
peratures to 0.03° C. This bath is intended for 
all applications where very accurate temperature 
control over extended periods of time is desired, 


3ulletin 1203 describes a portable temperature- 
control unit to convert any available container 
into an accurate constant-temperature bath. 

Bulletin 1500 describes Lolag immersion heat- 
ers, both plain form and made up in easily ap- 
plied units for tanks, stills, etc., for all applica- 
tions where liquids are to be heated electrically. 

Bulletin 1520 gives a complete line of labora- 
tory heating apparatus, including hot plates, rheo- 
stat heaters, flask heaters, muffle furnaces, cruc- 
ible furnaces and tube furnaces. 


Stabilog Control 

The Foxboro Company, 
distributing Bulletin 175 to engineers and ex- 
ecutives interested in control work. The 32- 
page book includes descriptions of the applica- 
tion of the Stabilog system to temperature, 
pressure, liquid level and flow control and in- 


Foxboro, Mas S, 


stallation and operating information. 


Rotary Displacement Pump 


De Laval Steam Turbine Company, Trenton, 
New Jersey, announces availability of a bulle- 
tin describing the “IMO” rotary displacement 
pumps designed to operate quietly at high 
speeds, with capacities ranging from one half 
to 500 gallons per minute and for pressures up 
to 500 pounds per square inch. 


Laboratory Equipment 


Burrell Technical Supply Company, Burrell 
Building, Pittsburgh, announces availability of 
Catalog No. 78, an 88-page volume devoted to 
description of laboratory testing equipment of 
many types, oxygen solutions, solutions for 
carbon monoxide and other gas analysis solu- 
tions, charcoal. 


Steam Traps 

Armstrong Machine Works, Three 
Michigan, announces availability of a new man- 
ual on steam trap engineering and containing 
cemplete information on the inverted bucket 
steam traps. Important chapters in the book 
include the following: Tables giving the actual 
dollars cost of various sized steam leaks and 
the effect of entrained air on heating tempera- 
tures; How to determine size of trap required 
for medium, high, or fluctuating pressures and 
extra large volumes of condensates; How to 
calculate the rate of condensation in, the various 
types of equipment where steam is’ used; Con- 
densate drainage systems; and Installation and 
maintenance of traps. 


Rivers, 
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